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(57) Abstract: Novel heterocyclic derivatives represented by the following general formula (!' ) or pharmaceutical ly acceptable 
salts thereof: (T ) wherein R l represents H or C^ alkyl; R 2 represents -CO-C(R 4 )=C(R 4 )-R 5 (wherein R 4 represents H or Ci^ alkyl; 
and R 5 represents C 4 ^ alkyl, C 2 ^ alkenyl, aryl or an aromatic heterocycle), -CO-C°R 6 (wherein R 6 represents Cj^ alkyl), etc.; R 3 
represents H or Ci. 4 alkyl; X represents O or S; R 20 represents optionally substituted phenyl; and n is an integer of from 1 to 4. 
These compounds (I' ) are useful as antihyperglycemics, antilipemics, insulin resistance-ameliorating drugs, remedies fordiabetes, 
remedies for diabetic complications, drugs for ameliorating glucose tolerance insufficiency, antiarteriosclerotics, antiobestics, anti- 
inflammatory agents, preventives/remedies for PPAR-mediate diseases and preventives/remedies for X syndrome. 
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R'H:HXttC H 7;^^ R 2 li-CO-C (R 4 ) =C (R 4 ) -R s 
R 4 (iHXiiC v ^T;^;i/^/^U R'ttC„7m C 2 . 8 7)\/>r-)^ 7'J-jv 

x&^mwmmm) % -co-csc-r 6 cs&+* R 6 i±c 1Hl 7;i/^;i/*^i-) ^ 
ntt i - 4 ©SE»*^r] ^^nsssaaiisaii^^xtt^oE^ff^K* 

i&TrfcSo *«9!©tfi#&i (I' ) tiu ft^ifeWk ft^fliteftk 4>X»JVS£ 
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mmm 

5 ppar {^M**yv-kmmmm'&'&%.nm &mmm*m?%mimmk 

nztfnmm. tmm&L&m. u >&m&ft.m%k ^mmmmm, mmm&wm 
10 mmm, mmm^±&.mm. mmmmit&m. mmmmu fa&m\, ppar& 

mm 

20 tt^tVttT^&o 

mm (niddm) (Df&mo-^tLTnmte'&mzmtzLT^&o z<d-ozv 

£ft&©fb£»kLT0\ m%.&. 5- [4- [ (6-kFD^>-2, 5, 7, 
25 8 -rb7^WD7>-2-^f;b) ^h^>] ^>^;V] - 2, 

>^>^> hn^>J*^» #ft&¥2-3 1 0 7 9^M (#@£ffF 

4572912^, EP0 1 3 9 4 2 1B1) 5 - [[4 - [2 - 

1 



WO 02/096904 



PCT/JP02/05098 



;i/-fcfU^>-2-^;i/) xb*^>] 7ir;H -2, 4-^7^U^> 

(-jfefc : K*^y^y» »¥5-6 6 9 5 6^* (#H#fF4 6 
8777 7^, EP0193256B1) 5 - [ [4- [2 - [N-**\H/- 

n- (t:us?>— 2 — f /u) T^y] xh^r^>] 7x-;u] y^;i/] -2, 4-^ 
5 ryyymv : ps>^»;*y» ^n¥i-i 3 1 1 6 9^&« 

(*»ff5 0 0 2 9 5 3^, EP0306228B1) fciBflteftTl^So Lfr 
10 $gH8©Pi^ 

ttosv^-&«5*j^-rs^fcfc:«k»). j^ms^ mMm^mk ^>xu>® 

15 j£8k ft!IE$f££!k #l«#J> PPAR«£^ii©^Bi5-^«SfSiJ*J:VXffi^© 



20 [S4«> RM±**JE^*fcl±C M 7;i/*;i/£^U 

R 2 (i-CO-C (R 4 ) =C (R 4 ) -R 5 (5S«K R 4 i±zk*JS?*fettC M T;i/*;i/ 

f) s -C0-C = C-R 6 U*, R'ttCwWI/^l/twt) ^ -CO-CO-R 

7 u^k R'ttCm^i/^i/SfcttCn.^m^i^-r) x -n (R 8 ) -co- 




(I' ) 
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R 9 (5$*> R^tymm^tzitC^TJl^Jl^U R 9 i£C,. 8 T,Mr;k C t . 8 T 
R 20 &S&£ftT^T&«kV^x^;i/£^U nttl-4©«ft*^-r] 

(1) HfeiS (I' ) 




(I' ) 



10 

R 1 It&mm? &tz\±c H u 

R 2 i±-CO-C (R 4 ) =C (R 4 ) — R 5 (5£4\ R 4 i±*lNM?*fc(±C t . 4 T;Wl/ 

•r) , -co-c = c-R 6 (a** R 6 (±c 1H ,T;u^;i/^-r) , -co-co-r 

15 7 R T liC w 7^MfcttC w 7^*->*wt) > -N (R 8 ) -CO- 

R 9 (5£*», R 8 {izK^^^fc{iC 1M T;Wi/^U R 9 ttC« t;1/*;k C H 7 

R 20 i±m&£*lTV^fc<k^:7x-;i,£^U nttl-4©SSft*^"T] 
(2) H&5UI) 
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R 2 f£-CO-C (R 4 ) =C (R 4 ) — R 5 R 4 &7mm?£tc\±C^7)l*j\, 

*jj*U R s «ic 4 . 8 T;i/^;K c m t;^-^ % 7U-;i/*fctt^Sttt«iRSi*^ 
f) x -co-c = c-R 6 R 6 {±c,. 8 y;u^;i/^^i-) , -co-co-r 
7 R' »C H 7;^;i/$fcliC H 7;i/3+«>**t) > -N (R 8 ) -co- 
5 R 9 R 8 {i7K^M^^feiiC M T;u^;i/^^u RM±C M r;i/^;K c,,7 

nfcfc 1 - 4 0»»&jjVr] T-^^tiS^^^^*Aci±-e0Em±^$tL 

10 (3) -188:5$ (I) *K R , #*3liJ5i : Pt*»K R 3 *S7KH^*fc{±^^;i/-t-25 
t), X#K3fM§^PC*»K n#2T&5_hiB (2) gBtt®ffttt^Rtt«tt£fctt 

(4) -flSS (I) >K R 2 #-CO-C (R 4 ) =C (R 4 ) — R 5 R 4 (±tK 
15 T*&S±nB (3) IB«©ir^^^^tfeli-?og^±^$n 

(5) HKS (I) R 2 #-CO-C = C-R 6 (5£4u R 6 (iCj. 8 T)]/^Jl^: 

ffst) T&s±ta (3) H3ic©if^^siw^fe(±^ogm±^$ti5^o 

(6) -»3S (I) *k R 2 #-CO-C (R 4 ) =C (R 4 ) -R 5 (s£»k R 4 tt* 
20 JMS^fc^U R 6 iiC 4 ^7';i/^;i/^fc(±C 2 . 8 T;i/>rn;p^^-r) T*$)S±gB (4) 

(7) -jftS (I) ©S§*§&#x ^0[l]-[12]©VA-rti^-CfeS±HB (2) 

[1] 2- (2, 4-^Wxy^f;i/) -7- [2- Jl/-2-7i-^ 
25 irZ-yJ-fr-A-'ift) xh*^>] - 1 , 2, 3, 4-^h^b KP-rv^yU 
>- (3 S) -Jj)ltf>M, 

[2] 2- (2 --\7"^y >f;i/) -7- [2- (5-^^-2-7x-MW 
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ih^>] -1, 2, 3, 4-^h5>fc h'P-f U>- (3 

S) 

[3] 7- [2- ( 5 - ^ fJH 2 - 7 4 ->f xb*>>] 
-2- (2, 4-t^^^xy^f;i/) -1, 2, 3, 4-^ h^fc h*D-T U 
5 >- (3S) 

[4] 2- (2-^*W>f;i/) -7 - [2- (5-*r)l-2-7*-)l**^J 
-)l-4--()V) xh*S/] -1, 2, 3, 4-rb7tb'D^V^iJ>- (3 
S) 

[5] 2-i/>i-*:4 - [2- (5-^;i/-2-:7 i^m^-4 
10 ->f;i/) xh^ri/] -1, 2, 3, 4-f h7kKD>fV^U>- (3S) 

[6] 7- [2- (5-^^;i/-2-7xx;i/^-dF-9-^-;i/-4--r;b) xhap>>] 
-2- (2-**V->^'J;i/) -1, 2, 3, 4-rh7h FD^V^ 'J>- 

(3s) -*>\,#>m, 

15 [7] 2 -xh 7- [2- ( 2-7x~MW- 
xh^>] -1, 2, 3, 4-f h7t h'P>fV + ; U>- (3 

S) 

[8] 7- [2- ( 5 - - 2 - 7 xrMdpi^^-^ - 4 - >f x J^>] 
-2- {2-*9r'J<<fr) -1, 2, 3, 4-rh7tKP^V^y'J>- (3 
20 S) 

[9] )V7%;-1 - [2- (5-p<^;b-2-7xx;i/^^-9-^-;V 

-4—^1/) xh^>] -1, 2, 3, 4-^h5fc KD^V^ry'J>- (3S) 

[10] 2- (2, 1-V^^ruM-t-)\,TXA -7- [2- (5 2 
25 -7i-MW-^-4-^l/) x|^>] - 1 , 2, 3, 4-fh7hFD 
-YV^y'J>- (3S) -tDi^>m. 

[11] 2-tert-^h^S/*;i/^x;i/r^y-7- [2- (5-^^-2-7ir 
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MW-^-4-'f;v)xF^>] -1, 2, 3, A-y- h^t Ko>f 
»;>- OS) -#;i/*>^ *cfct>* 

[12] 7- [2- ( 5 -^f^ - 2 - 7 - 4 - x^i/] 

- 2 -7x~;b- 1 , 2, 3, h*D^V^y'j>- (3RS) 

5 *>®o 

(8) ±13 (2) - (7) ®^?nti><Dmmmmmm&&tz\±%<Dwm±m® 

mm^m&^mm. mmm*±&mMs fcmmmmMs mmmk fo&mu 
10 ppAR^mmo^m • ^mma^xmmmco^m • ^aya* dm 
«ns±iB (2) - (7) <D^?titi><Dmmmmmmfo£tz&z<Dmm±m®2 

(10) -fiS^ (I' ) (Dmmtt&s &©[13]-[29]^lT;lxfrT*&S±§3 
(1) HB«iCDif^1S^SI#^^fel±^CDE^±fF^^n^^o 
15 [13] 7- {2- [2- (4-tert-7^;i/7xz:;i/) - 5 -tf-IUttW—fr- 

4--r;i/] xi^>} -2 - (2, 4-^ti-^^y>r;i/) - i, 2, 3, 4 
h7hh*D^v^yj>- (3S) 

[14] 2- (2, 4-^*1^x^;i/) -7- {2- [5-^;i/-2- (4-h 

'j7;i/tD^f;i/7ix;v) 4 --r;i/] x -l, 2, 3, 

20 4-t 1 h^b KD>T V3MU>- (3S) 

[15] 7- {2- [2- (4-7;i/tD7zx;i/) - 5 4 - 
xhdfi/} - 2- (2, 4-^3M^xy>f;i,) -1, 2, 3, 4-^h^ 
hKD-fV^yU>- (3S) -#;1/#>& N 

[16] 2- (2, -7- {2- [2- (4-^ h^ri/7x- 

25 -5-^;u*=H^-;i/-4-'f;i'] xh^} -i, 2, 3, 4-fh7 
hh*D-fv*yj>- (3S) -£;i/#>& N 

[17] 2- (2, 4-^^xy^v) -7 - {2- l5-*?)l-2- (p-h 
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|J/U) **W—)l-4-' f ;U] och^>» -l, 2, 3, 4-rh7th'D^fV 
*y U>- (3 S) -J])],X>M, 

[18] 7- {2- [2- (4-?PP7x-;u) - 5 4 — f 

;b] :cb^» -2- (2, 4-^Wxy-f;V) -1, 2, 3, 
5 h*D>fv^y'J>- (3S) 

[19] 7- {2- [2- (3, 4-S>* h*'>7xx;i,) -5-^^^W-;i/ 
-4-^;i/] Jih^r^} - 2- (2, 4-'v*1H>x>'-f;b) -1, 2, 3, 4- 
rh7tKP^V^'J>- (3S) 

[20] 7- {2- [2- (3, 4-^fl/>W>7i^l/) - 5 -^M^ 
10 7-;i/-4-^;i/] :x.h*M - 2- (2, 4-^t^x;^l.) -1, 2, 3, 

4-rh7t HD-r v*y;>- (3S) 

[21] 2- (2, 4-^-9-^^>'>f;i/) -7- {2- [2- (4-tKD^>7i 
-5-^^;i/^-^ity-;i/-4->f;i/] xhJpi/} - 1, 2, 3, 4-5F b 
h*D>f v^r>";>- (3S) 
15 [22] 2- (2, -7 - {2- [5-^;U-2- (o-h 

u;i/) 4 ->f;H xh*$/} -1, 2, 3, 4-5 1 h^fc h*D>r v 

*y U>- (3 S) -#;i/tf>g?, 

[23] 7- {2- [2- (4-^>^WJ/7ir;v) - 5 -**-;M-*1J-\/-;i/ 
-4— f;i/] xb^} - 2- (2, 4-aWx;^;1.) - 1 , 2, 3, 4- 
20 rh7hh'n^fV^U>- (3S) -*M>i, 

[24] 2- (2, 4-AWx;>f;i/) -7 - {2- [2- (4-^V7 , Dt;V7 
x-;b) -5-^^;b^^^-;U-4— aih^r^} -1, 2, 3, 4 -5r 

h^h h*D-r u>- (3S) -*;u^>^ N 

[25] 7- {2- [2 - (2, 4-^^^7ixji/) - 5 
25 4— f;H x:b=^>} - 2- (2, - 1, 2, 3, 4 

h7th*P^V+7<J>- (3S) 

[26] 2- (2, 4-^Wx;^;i/) -7- {2- [5-^5 L ;i/-2- (4-- 
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h*D>rv^y'J>- (3S) -*;^>^ 

[27] 7- {2- [2- (4-7^7xzjb) _5_^^ ;l/ ^^y_ ;l/ _4_^ 
;p] xh^>} - 2- (2, 4-AWxy^f;V) -1, 2, 3, 4-rh7t 
5 KD>r V*J *)>- (3S) -#;i/tf>i^ 

[28] 7- {2- [2- (4-^fJl/7;y7x-^ - 5 

-4->r;i/] ih^>} - 2- (2, 4-A^x;^f;i/) - 1, 2, 3, 4- 

^h^bKD-rvdpy >;>- (3S) -#;i/#>^ £<fctf 

[29] 2- (2, A-^Wx-J-OV) -7 - {2- [5-*^;i/-2- (2, 4, 
10 6- h ij^^7i-ji/) ;fr*i^/-;i/-4-^;i/] ih^} - 1, 2, 3, 4 
-^h^th*D>f U>- (3S) -#;i/#>^ 0 

(id ±13 ( i) sfctt ( i o) m^?tifriztm<Dmtmmmmm&£tz\± 
d2) wMitmi sm^tfami 4>zv >mm&.wfik mmmmmm, 

15 ttftft&ftftS&ttftk Bt*MI*£aSc#*j\ &UMK«fc&*.k JnJje*i»J> in3fcj£*!U 

ixtiz±m (i) £tz\t (io) o^rnfriztmcDffiMMmw&mfrstz&zo 
20 mHDvmumi 

7*Dtr;K >fv^;w sec-^;K tert-^;K -fy^> 
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<i£, ^^-;k 7"Dt;K 'fVT'D^K tert-7^;k h'J7;i/^-D^ 

HfflBT;m * £ LX fck C w 7;i/ =i * £ ft t U C * >> £ t 

i-jw ±7^^ff*ru-;v»fcU 7;i/*;i/ap#R*»i-4©ifi»ittSfctt 
^(ft«3R©T;i/3 4rS/T*?)x 0fl*«'*>$>;M-*2'\ 1 -±7^;M b=^X 2 
-±7^;M h**X 1 - 7ir^xh^A 2-7iXjl/xh^X 1-^-7^- 
10 JVxh^X 2-±7^;i/X h*i/ N 2- (l-t7f;i/) xh^X 3-7zx 
;i/7Dtf*X 3- (1-7*7^;!/) 7*Ptf*$/fc£#^tf fetu L<l± 
^>^;M-=^X 2-7xx;i,:ii h^r^ 3-7ix;i/7 , P^'>tS5o 

»W$l<^ T^fcLTtt* -NH 2 , -N (CH 3 ) 2 #«fcD#3;U\, 

R 20 ££ttag&S©£!c&x O-4fl#0y*£*u #£b<fcfc0-3flre*3o 
c;^ g&S©t&#0£l£x R 20 * s ilg«l©7ixi;i/T-$)Sc:i:^ic[*'r'5o 
20 mzt&£L^R zo M±, 7ix;k 4 -tert-7?-;i>7xx:;K 4-^>s?;M- 
^^>7iX,lK 4--T V7DK^7i-;W 4-^^^;i/T^7 7xn;i/^#^{f 

aiSIItt©:™/*;!/^*!)* x^;k 7d^;k >fvrotr;K 7 

25 -f V7>;k sec-7»k tert-73^&£#W£>ft> $f£U<tt> ^ 

;u N x^;k 7nl?;k ^vroW^So 

r 1 c M lthu i - 6 (Dmmvtztz&ftmmoTji 
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;K sec-^;K tert-7f-;K ^>^;k -fvof-M **)-^>?-;k 

5 #tt»R©7;i/*;i/-c*tK x^;w 7di^;k ^v7dk;k :/ 

?-;w <fv7*-;w sec-^;K tert-^;K ^>^;k -fV^f^ 

10 ^r;i/T-$.!3x 0d*.K7?-;k -fVT^k sec-^;W tert-^^K 

<fv^>?-;k **^>?-;k ^**>;k 3-^;i/&£#^{f £>*k # 

^b<iix <fv:/f-;k tert-^;w ^>*-;k ^^>;ke&3o 
r 5 fcsw-a c 2 , 8 7Mi/>rx;k> ttfciu - 8 oii«ttSfcj±»«^tt07' 

;i/^-;i/-C$,f3, 0!]x.t££-;k 1-7*D^-;K 2-7*p^-;K -fV7o^- 
15 ;k 2 l -t°p^-;k l-^f- ;k 2-^x-;k 3-^-;k 

3- p<^;U-2-y^-;K l-^.>x-;K 2 --^>^-;k 3 -^>^~;k 

4- ^>^-;k i-^-fe-;K 2 3-^^-fe-;K 4-^*-fe 

-;K 5-^#-b— ;K 1 - a7t-;V> 2-'\7t 1 -;K 3 -^:T^-;k 4- 
^7"t-;k 5 -^y^~ji, 6 -^\7*^-;i/ N l -^-^^-;k 2-:t^7 1 x;k 
20 3 -;T?x-;k 4-^|-^x-;W 5 6 -#?7^;k 7-^-^^ 

x;u&£#W£>*k fi=tL<l±, 1 - 7P^-jK l-7=r-)W 1 -^>^- 
;k l-^*-fe-^T*So 
R\ R 6 :fc«fctfR 9 ic:fcttSyU-;i/i:LTfciu m«7i-^ 

1 0 



WO 02/096904 PCT/JP02/05098 



tLTi±5ttz\±6m : m&m'ft>ti%o %mtmmmtLx\±, #m£7>j;w * 
5 x - ;k ^ u ^ *V u ;w £ ^ »; ;w y ;w <i v*c? V y ;k 

-r>h*u-;K -rv>f>K»;-;w ^>y^u;w ^W7^;k ^w^;*-7 

io ^v*yu;k ^W;**U-^-;k ^w?-7*x^;k 7D [2, 3-b] bT y 
i/;K fi; [2, 3-b] £»j$?;k ±7^iJi;n;i/ x -Y ^^Vtf'J t/)l s 
W p e y s?;k ^;d^ y ^©^^^^^{f *u $f £ L < & 7 y 
;k ^x-;k ^ y y ;k ;w > K y ;k >f > h* y 
^>V77-;k ^>yft7i-;K *7»J;k >f u;i/-rfc3 0 

15 R 9 fc*tt-4Ty-;i/C M T;U3^i:iyTttx m«7y-;i/S#*f*b<fcfc7 

© 7;i/P * X£* & S 7* 'J C ,. 3 TVb n * > & *U M*. «^ > XH/tf* X 
l-t7f;Mb^X 2-±7*\>M h*X l-7i^xh^X 2-73i 
-^x^X l-t7^1/xh^ 2-^7^;kr.h*X 2- (1-^77" 
20 xb^X 3-7x-;i/7 , D^^fX 3- (l-±7^;b) 7Ptf*S/&£# 

3Mf f>tlx l?$l<l±^>^^X 2-7ix;i,xh^ 3-7xzi;i/7P 

R 7 fcJ^R 9 tlfctt£ C t . 8 7;i/P*X> LXi±s U£ b <1±££» 1 - 8©lfi«l 
^^fc(±^®fW©T;bP^>>T*$>Ds mfcWh*X xh*X 7*Ptf*X 
25 -fV7*P#*X 7h*X >fV7>*X sec-7h*X tert-7h*X ^> 

2\>M-*X ^'O^u^x ^*x>M-*x 

;M**X **^;u***&£#2Mf&*u #£L<fcL*h*x *h*X 7p 

1 1 
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$f^t^R z hbT(i. -CO-C (R 4 ) =C (R 4 ) -R 5 U>K R 4 «7jc^ii^ 

^fc(iC H 7;i/^^^u R 6 ttC^7;i/=^;K c 2 . 8 r;i/^-;i/£fcf±7U-;i/£ 

5 tjVT) ££tf-CO-C = C-R 6 (5C*k R'ttd^T^;!/*^) #W£>ft£o 
.fcW^U^fcLTfck -CO-C (R 4 ) =C (R 4 ) -R 5 (5£4\ R 4 {±7jc^ig 

^S^U R s i±c 4 . 8 7';i/^;i/^fe(iC 2 . 8 7;i/>r^;i/^^-r) #^tf£>*iSo 
10 n{±$f^L<{i2T-$)§o 

-ass (i) o«f^*«»^*fctt*©E*±w§*nsffio»a3&^^j 

(1) 2- (2, -7- [2- (5-/^V-2-7i-;i/ 
^-^•9-^-;i/-4->f;i/) xh^ri/] - 1, 2, 3, 4-rh7t Ho-fV^r/'J 

15 >- (3 S) 

(2) 2- (2 -^7°^y-f;b) -7- [2- (5-^^-2-7xz;i/tW 
-;i/-4-^;U) xh**>] -1, 2, 3, 4-rh7kHD^V^r7'J>- (3 
S) -#;i/#>^ 

(3) 7- [2- ( 5 2 - 7 4 ->f ;V) ^h**>] 
20 -2- (2, 4-t^^^x/^;i/) -1, 2, 3, 4 -x h 9 1 KD-f V*>"J 

>- (3S) 

(4) 2- (2-^*$/y-f;i>) -7 - [2- (5-^^;i/-2-7iz;m^; 
-;i/-4-^r;i/) xh^>] -1, 2, 3, 4-fh7th'D^fV^7'J>- (3 
S) 

25 (5) 2-*/>i- ; £<Ol-7- [2- (5-^^-2-7i^W-;b-4 
xh**/] -1, 2, 3, 4-rh7th-D^V^U>- (3S) 

1 2 



WO 02/096904 PCT/JP02/05098 



(6) 7- [2- ( 5 - ^f 2 - 7iz;^^^^;-;i/- 4 - ^f;b) ^h=^>] 
-2- (2-**V-7?-*))l) -1, 2, 3, 4-rh7th'D>fV^'J>- 

(3S) 

(7) 2-xhm^'J;i/-7- [2- (5-^f/l/-2-7xrWW- 
5 )l- 4-4)1) ^h^>] - 1> 2, 3, 4-f f7h Yu4V*; *)>- (3 

S) 

(8) 7- [2- (5 2 -7 - 4 ->f ;v) :nh^>] 
-2- U-^tV-OI/) -1, 2, 3, 4-rh7tKD^fV^7 1 J>- (3 
S) -#;i/tf>&> 

10 (9) 2 -^W^;U7^y-7 - [2- (5-^f^-2-7i-MW-;P 
-4->f;i/) xh=^>] -1, 2, 3, 4-fh7t h*D-f V^U>- (3S) 

(10) 2- (2, 2-^^^;i/7-D^-;i/T^y) -7- [2- (5-^;i/-2 
-7i-M^;-;i/-4--f^) xb^] -1, 2, 3, 4-rh7hh'D 

15 >fv#>"J>- (3S) -*;i/*>Kx 

(11) 2-tert-^h^r^*;i/^-;i/7 ? ^y-7- [2- (5-^^-2-7i- 

;M-*W-;i>-4->r;i/) xh^] -1, 2, 3, 4 -7 1 h^t h*n-r 
y>- (3 s) -#;u*>®, 

(12) 7- [2- ( 5 -^f - 2 - 7 ix;i/t^y-;i/ - 4 - -f ^h^>] 
20 -2-7ixj|/-l, 2, 3, 4-fh5tKD-fV^7iJ>- (3RS) 

(13) 7- {2- [2- (4-tert-^;U7x^;u) - 5 -tf-frttW—fr- 

xh^i/} - 2- (2, 4-^Wx;^;i,) -1, 2, 3, 4-=r 
h7tKD>fV^U>- (3S) 
25 (14) 2- (2, 4-A^i;x^;V) -7- {2- [5-pWI/-2- (4-h 

>j7MD/f;i/7ixM **tr\/-;i/--4--r;i/] -l, 2, 3, 

4-rh7th'D>fV^y | J>- (3S) -#;i/#>^ 

1 3 
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(15) 7- {2- [2- (4-y)^uy^-)i) -5~*?-)\s**W-)l-4- 
4)V\ xh*^} - 2- (2, - 1, 2, 3, 4-^ 

t KO-fV*^ >J>- (3S) -*;i/^>^. 

(16) 2- (2, -7- {2- [2- (4-* )>^>7xn 

5 -5-^^**i?-y-;i'-4— f;w] xh*>» - 1, 2, 3, 4-^h^ 
b »J>- (3S) 

(17) 2- (2, 4-^^xy^;i/) -7- {2- [5-**-;i/-2- (p-h 
U;i/) ■**VJ-ft-A--()V\ ih^} -1, 2, 3, 4-rh7th'D^fV 

3v u>- (3 s) -*;i/#>K, 

10 (18) 7- {2- [2- (4-^DP7i-;H -5-^^-;i/^^y-;b-4-^ 
xh^} -2- (2, 4-^Wxy^f;b) - 1 , 2, 3, 4-^h^h 

h*D-rv+yu>- (3S) -#;i/#>^ 

(19) 7- {2- [2- (3, 4-^h^7ix;v) - 5 

-4-^;i/] oihJrS/} - 2- (2, 4-^Wx;'f;H - 1 , 2, 3, 4- 
15 rh^tHn^V^^- (3S) -£;i/*>^ 

(20) 7- {2- [2- (3, 4-^fl/>m^7ix;i/) -5-^^;i/^-^ 
^-;U-4--f;i/] xhdrS/} - 2- (2, -1, 2, 3, 
4-rh7hKD^V^U>- (3S) -#;i/#>^ 

(21) 2- (2, 4-^r-9-^xV^;i>) -7- {2- [2- (4-th*o^^7x 

20 -5-^^;^^-9-^-;u-4—f;u] xf^} - 1 , 2, 3, 4-^h 
7t *u4v*cJ >)>- (3S) -#;i/tf>®, 

(22) 2- (2, 4-^yx/>f;i/) -7- {2- [5-^^;i/-2- (o-h 
^^-^-4-^^] *h*J/} -1, 2, 3, 4-^h^tKP-fV 

^'J>- (3S) 

25 (23) 7 - {2- [2- ( 4 -^>i?;M-**/:7 x - 5 

-4->f;i/] xh^r^} - 2- (2, 4-^^x7^;!/) - 1, 2, 3, 4- 

^h^t KD-f v*vy>- (3S) 

1 4 
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(24) 2- (2, A-^VVx-SJfr) -7 - {2- [2- ( 4 -- T V7D 
x-;u) -5-^^;v^dr-9-^-;i/-4--r;i/] ih^>} - 1 , 2, 3, 4 
h7kl«n-fv^'J>- (3S) 

(25) 7- {2- [2- (2, 4-^^7i^) - 5 

5 4->f;i/] xh*W -2- (2 , 4-'s**s;3iy-f - 1 , 2, 3, 4-x 
h^t KP-f v^y U>- (3S) 

(26) 2- (2, 4-^^!^^^) -7 - {2- [5-*?\>t>-2- (4-- 
Fn7i-Jb) **1J-y-;i/-4-> f;i/] :ch*->} - 1, 2, 3, 4-^h^b 

h*D-fv^yu>- os) 

10 (27) 7- {2- [2- (4-7^7x_;v) - 5 -*f-JMr*W—fr- 4 -- f 
xhdp^} - 2- (2, 4-A^x7>f;i/) -1, 2, 3, 4-rF7t 
HP>rv*>"j>- (3S) 

(28) 7- {2- [2- (4-^WU7i-;i/) - 5 

-4-4)1] ih^>} - 2- (2, 4-^^xy^f;v) - l, 2, 3, 4- 
15 f h^bh'D^ 'J>- (3S) i3«kV 

(29) 2- (2, 4-'v*tf$>:c>>>f/l/) -7 - {2- [5-*^;i/-2- (2,4, 
6-h'J^7i^) tW-^-4-0]xh^>}-l, 2, 3, 4 
-Th7tKD^V + 7'J>- (3S) £tffc£;h,f>©Eig±fl : £ 

20 M % HOR9l»4M*: ( I * ) tt. 1, 2, 3, 4-rh7th'D^V^iJ» 

(la) 




u«tu r\ r 2 x r\ r 2 \ x&&vFn&mmtmmmx-&z) rmztiZo 

25 ££tC, HRS (I' ) 4\ R z #-CO-C (R 4 ) =C (R 4 ) — R 6 (o£>K R 4 

1 5 
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x >Wts h ;px > x if ©£*8& # W e> ft* 0 

io «iR«in#» (i* ) M*i/)mizz<DWML<Dmitm? 

if) fciffcJ&fcf *£i:#-Cgao 

15 *f^®ttjk9RR*tt d' ) &&v*omm±M&zMm£; &t©§^© 




CS4>> R\ R 2 s R\ R 2 \ X;feJ;tfnlit&SBi:EjSST*!>x Yi±th*o*^ 

1 6 
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wfywi* (7y*i^ mmm?, &mm*. Btmm?) £tz\±7)i*>z 
5 **>&£) ©mais^^-ro 3 

SSfcifcJu -IKS: (ID UbHrti (ID) h-j&sS (i 1 

I) Ub&® (III)) fc*fijtB$'*«ctt:«fcot-ies: 

(i* ) £Wf3fbiMfc> (fb^ d' ) ) **Brr3£8n?*3o 

«81-a : Y#t h*D*^T-&S*§i^ gtf£lti, ttS££/fo ( TReagents fo 
10 r Organic Synthesisj by Fieser&Fieser, Vol. 6,645) &£T*0!l^£*xS<fc-5& 

15 ^ K (0H*.Kx 1, 1' (N, N' -^/f;V*;VA7^ K) v 1, 

1* - (T^>>**;i/^;i/) ^t^'J^>&£) *Z7<<>M 
tLT\±, h'J7U-^7^> h 'J7ir;v^7>f >&£) N h 

'J (CVeTVl/*;!/) *770 (#J;i}£s h'J-n-7'f;^7^X h'J-n 

P*^A, Wfl/X ^bxf-l/> N ^>-t?>, h;Ux.>, ^>l/>, 
25 fi»l-alC*5W-Sft'&«l (II) ©ffifflMii, ftfc|fij£t±&<, <b£t> (I I 

I) it;u:^iT, ji#i-5^;w ^l<i±i-3 w^!), y^Mt^m 
it*X7 0Mfflili> fb£« (III) l^fcWUT, itm 

1 7 
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i-3^;k $f^b<{ii-i. 5^;i/-e&£o 

Mfts -3 0^f,5 0°CT% 30^f,10Uli 
Y^))^)^-M^^t^) &£©J3&88S-e&£^£\ 

m minx. hue? a. mmfcm±\*vt7^ ^.mtivo^ ^m^m^v 

•>A&£) > 7jc^bT;i/*U^JS^ (0J;U£, Tjc^b^hU^A, *gHb#U£A 
^ Tjcfjifb^Mfb^fj (^Jx.«s TK^b^-hU^A, TK^b^'^A, &mih 

15 h^>b\ ^-h U^Axh^ h\ £U^A-t-7h^>K&£K 

SAW £>*lSo 

si^i-bt^^s^ti (id ©^sii, ^ici5B^{i^<x it&ma I 

I) l^MzttLZs If i-5t;^ $?£b<f±l-3^;i/T-&?), iSHoffiffl 
20 *U\ fbi^ (III) 1 Mztt bt, Slf l - 5 -e;k *? £ b < ii 1 - 3 ^ ;i/ 

•i?A7P^h\ y- h^x^^^r^A/D; h% x h^^-;i/7>^n£A:/ 
25 D*b\ x h^ai^l/TV^^^A^O 'J h\ f ^xf;i/7>f--)A7;i/t'J 

hU* [2- (2-^ h^>xh^» T^>^W^tVSo #£b<tt, 

1 8 
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=r h7xW>^^A7M'J Y%tz\t h 'J* [2- (2-p<h^>xh* 

*s) T^>T-fe5o ^©Mffl*{±s fb^i (I I I) l^i/fcfltTx 
ii#o. i-i^;k #?£L<i±o. 1-0. 5t;vT*fe^o 

5 ^ig&fc£fc«fco't£&*#x fflftx - 3 Ofr£ 1 5 0°CT\ 3 0#fr£> 1 Ogfc 

tt&i-bfcfcwcfck ^b-&«j (in) oR'ttCwm^iii^w 

10 §So 

tik <b^» (III) itWTOi^riifrOSiSfcJiDSHfi-r*^^* 1 ^**. 

Hfisfc (III) R 2 #-CO-C (R 4 ) =C (R 4 ) — R 5 (^ R 4 ££tf 
R 5 iituf3i:|pIit#T*a5i)) > -C0-C = C-R 6 (5£*k R 6 ttflflBfcMttrcfc 

15 s) t^ii-co-co-R 7 u*. RUtmztmmm-v&z) t**s-«s^ (i 
iib) *m-tz>it-&m {ih&m ( 1 1 1 b) ) *«t-rs»&o 



C5S4«> R l (ifiI3i:l5jii^ R l0 l±-C (R 4 ) =C (R 4 ) -R 6 (£*> R 4 fci 
VR 8 l±li9i3fcra*ilT?**) , -C = C-R 6 U4k R 6 tt«lfB^PI**T»*) > 

1 9 
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-co-r 7 r 7 itm&tmnmr&z) R^^ii^tfciit k 

^y^DDTt^k WnuT-bf-JW h'J7;i/tD7-tz^K ,*h^>7j;i^ 
^>*;i/^-;W 2,2, 2-h'J7DOxh^^z;K ^W-OW 

JSBS-afciJWt. (IV) *jfiliK*fctttti©tt*Ti!6ffl-r4» 

20 N' -V^Zu^i/friihXVj 5. K&£©N, N' -S?*JH*;i/sI?S?>f ^ h* 
l-xf-;i/-3- (3* -*J**fr7XJ yvVJl) N— > 

N' - (4-^x*-;u7* y 2/^D^^;i/) S Kfc£©*/M*5M $ 

25 -;i/&£© :7V v Mb^&£©^8J&£#^>&ft*o cin^0»^RI*ffl 
v^fc®^ £jfoi±<b£tl (IV) QBifo&mW**mTBU&1fimfttZ£%jLe>ti 

20 
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«»-afc*V^ ib&to (Ilia) tib&b (IV) ORjfett s 
****Tfri>ft*o SS&fcbTtt* «Ui7tFX S>**tf>x 7th^ 
h»;;w £dd*;1/Ax ^>-e>, ffi-fb^f-i/X rh7tFD7 

ffltii^ fb^fel (I I la) l^H:^U iimi-5^;K *f*t<l±l- 
3 ^;i/©*£ffl^fti£<fcv>o 

»»-afc43Wa ffr&fc (IV) ©MSfci\ fc^tl (Ilia) 1 ^ll/izft 

io u Miti-5^;K $ftu<(ii-3^;i/-r-^-5o 

®m-a<D<t&® (Ilia) b<b&to (IV) ^©SliBfc^ttSRJtBMK^S 

nr, -3o^?,i 5 o°c*r% 3o^e,io»RH-r*So 

SS^-atC*J^TI±s ib&m (I I I a) ©R"ttk HD^S/fiU8ST*S«^tf 
15 $?£b<^ £©*§£\ R"#fc KP*S/«aST?*5fl5^ft ( I I I b) IfiUbtlZ 
ifi. S#ai©^tJ:»lb, R u ^7K^H^T*$>^b^ (I I lb) fc$< 

(«$fe-b-l) : 

-jKS (III) *x R 2 #-N (R 8 ) -CO-R 9 R 8 TOH3i:^ic^ 
20 R 9 (±C l4 T;Wl/tfcli7"J-;^^t-) T?&5Hfta (I I Id) 

«b#to (I I Id) ) 
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R l fccfctfR l Miiirf§3MSa> R 12 (±C,. 8 t;u^;k 7"J-;i/£^iTo ) 
®£&-b-ll±, <b£% (Ilia) Ol, 2, 3, 4-rh7bKo^V^y 

y>#te©2{£icT^yg£#Au (i 1 1 c) ^m-r^^m ut&m 

5 ( 1 1 1 c) ) *f#> fti^j ( 1 1 1 c) t-jfts (v) &G*z<b&to Ub&m 
(V) ) ftgjfc**, -las: ( 1 1 1 d) *%tz>ih&®) Uh&to (i 1 1 d) ) 

fb#» (I I I c) lis tt&M (Ilia) WP7>X b \<V*i/)l7$> 
10 Sfcttfc'&fcl (Ilia) ©N--hPV<**S7C-rS&^Oi^ 

wm-b-i£%\,\Xs it&m (i 1 1 c) tfc&m (v) omit, M&-a 

fc*»*ftfrtfc (Ilia) (IV) fcOSJ«ii:l^«©SjSB»*«J:VS 

15 (iSBS-b-2) : 

2 2 



WO 02/096904 



PCT/JP02/05098 



(I I I) 4»s R 2 #-N (R 8 ) -CO-R 9 R 8 i±ByIB£|5l7iirt- 



5 CiS-K R'iJck^R'MiHufatlHim R 13 tiC^ TVi/n^x 7'J-;i/C H 7;i/ 
rj^X ZliAD^>i? (7yfftlH\ i&fUJi^ HsdM^. 3-)W) *m 

to } 

»&-b-2Bu fb-&«3 (I I Ic) fc-iKst (VI) ZG-rzihG® «b*fc 

(vi) ) fcsjfes*, -hkss (i 1 1 e) **-r*fls-&* «b£«i (in 
10 e) ) *ssui-rs^riS"e*So 

^-b-2fcl43^Ss fb^$J (I I I c) £<fb^ (VI) fcOElfctt* SJ& 

i/X Iftxf ^>-t?>, Mi/^x ftKx^k n, n-^ 



( 1 1 1 e) ^mt^it^m ( 1 1 1 e) ) *«ae-rs»-&o 




Z— CO-R 



13 (VI) 




23 
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;i>T^>&£0£$iJg*#Ptf 6*vSo ^ma©^fflfii±, -fb^ (I I I c) 1 

(t^fb^ (v i ) (D&mmt, ite,® ( 1 1 1 c) l^MzKLT, am i - 5 
$?£b<i±i-3^;i/-e&£o 

£i&-b-2©{bl^) (I I I c) (VI) £<DfcmfcmZBtJfoU&. 

ji^> -3 0#>£1 5 0°CT\ 3 0^^10MT^o 
£i&-b-l:fcJ;tm&-b-2K:fc^Tf£, fb^tl (Ilia) ££lMbi^5 
(I I I c) ©R u (it KD*^&MST'&3^##?£L<> ;©i^, R 11 #b 
h*P*S/&^ST-&Sflsi^5 ( I I I d) &&mt&m ( I I I e) *sf#f>tlS^ 

g&M©£&tc£»9jMU R n #*mi^T-&3<b1^ (I I Id) iSct^b^ 

«l(IIIe) C#<di:^tSo 

m&2) 
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ca^k r\ r\ r 20 s x&&TFni±mmtmmm-(:$>t), RNiTs^afa* 

73s U R l4 ii-C (R 4 ) =C (R 4 ) -R s (S^ R'^iVR^iBulBhlBllt^T'*) 
S) > -C = C-R 6 RM±MI3i:l5]lcfiT*&£) . -CO-R 7 (5£>t\ R 7 

uut^)W HJ^POT-fe^K h'J7MD7tf;w ^^^AM-;K 

2,2,2-h'J^DDxh*^;*; 
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(lb) *«ts^« ttb-^ (lb) ) OT^^IM 
i^©^l:t)iliiL, -flBsS (I c) ZG-rzih&to (I c) ) £ 

5 (i c) iz-m^ (vii) «t&&o (vi n ) *k 

J©**, HRA (Id) *GTZib&Vo Mb£*l (Id) ) 
ft, fc^fc (lb) 1 fcfcttafc^ti (II) i:fls<&» (III) ^©Mjfo 
kBWOS^JBteilFSlB^T., (II) fc-JftsS (I I I f ) £*lT 

£fb-£$J «b£^ (I I If) ) fc&EJ6£*3£fcfc«fcD»£1-3;:i:#-e£ao 
10 »«2fci3^T, <b#B9 (VI I) tt»*»©j|2J»fcttTfc<x m*.&. + 

So 

«»2fc*5V>T. fb^fJ (VI I) ***IKt&«±ffi©tt»7?ffiffl-r*» 
*te#J©#£TT£ji&*fT5©##*L<> «S^Ji:bT{±> 
N' -i/islru^i/friifr-Xi/J * h*&£©N, N' -s?ffift*;i/stfSM $ K 
20 1 -x.^)i- 3 - (3' -i^^^UT^y 7-ptf;i/) *;i/stf$;-r $ K x N— > 

N' - (4-^x5 L ;i/T^y ^/^D^^rS/^) 5. K&£©*;ust?s>-r X 

Yik&ty ; N, N' **V-;K N, NT -*-*:i;i/5?>f 

25 fij&'tirffr&» (VII) ©^tt»*<*£IIT^tfjifH-*fc*;t^ 

mm2tz%^x, it&m (i c) ^b-#» (vi n ©sjs&au 

2 6 
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ib&b ( I c ) l ^;n:M u am l - 5 ^e;w JtflU<lil-3 ^ ;kdi 

*tt2C^Tx fls<&» (VII) ©^fflMii. fls£4fc (I c) l^;i/fc»U 
am 1 - 5 *;i/T*So 
10 Ki£2®{b64ll ( I c) kfb^ft (VII) fcOKl6fc:*W-*-RJ6*flE^SJBW 

-3 0fr£l 5 0°CT\ 3 0^*»&10»Wfffl*e»*o 



15 (^ R\ R 3 n R 2 \ XfeiVnttiuffifcirasr-CfctK R 15 liC,.,, 



(8HS3) 




R w — C0 2 H (IX) 
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mm3it, itS® (Ic) ©1, 2, 3, 4 -:rb5bh*P^V*y 

2&C7^M#AU (VIII) z%-r?>fc&® Ut&® (VII 

I) ) £f#s fb-£t> (VIII) t-jRS; (IX) ft*-r*fl3-&» «b£t) (I 
5 X) ) fcKJfcS** -i£5$ (I e) *%?Zib&® «h<&® (I e) ) ^M^f* 

<b£ti (VI I I) fi, fbi^rti (Ic) ic^o^a- x th-D^7^-o 

«*\ £fci±fbi^j (Ic) ®N--bnv{&*MKt%te£(D&fo&^<DJjm 
10 fcT«B§T?g*o 

^3t*3V^T> (VIII) tit&VO (IX) ©SJfofi. W&2\Z%itt 

ZitGW (Ic) ^bllrtJ (VII) £®K)fotm&<DR&]mi3&VRfogiflr'TZ 

mm) 




M&4t±, ft-&4» (VIII) fc-ifea (X) Ut&® (X) ) 

28 
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*k«**, -iisss (if) **r*^» (if) ) *war**iST 

»»4fc*»*> fls-&4» (VIII) fcfb£i» (X) fc©SJ5Bl±. £jfc*Rlgl, 
flsx^-i/x ^>-fe*> s h;i^>> IMx?-;k n, n-5^?-;i/*;u 

h U^A^ h=^> h\ ^h'J^Axh*^ h\ * ij A - t -f h 
15 &£©#»lfig#tM:fe>*l3o ^mffi©^fflM(±s fb^tJ (VIII) l^Mzn 

lt. Mi-5^e;K j^Kiii-aw^So tt$4(c:fefts<fb-&4ta 
(X) ©&ffiS«\ fb^fel (VIII) l^nctfi/t, M1-5^K 
<{±i-3^;i/-e$>So 
£{&4©4b^ (VIII) ^b£-t) (X) h©Sii&H^^SSJ<SMfi^S^l^ 

-3 0fr£15 0°C-^ 3 0#fr£ 1 0fM^T*&3o 
±IB«ttl-4T#6nfc**aWi»# (I' ) (is m&fcckDiWr^htf 

=7 A * d v h 7 ^ - & £ <fc o r HSi f £ £ t # £ o 

2 9 
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10 mmmmmfc (i* ) ^fci±^cDgm±fF^^ti?.^©^M(^ £ 

©,lf{:»bt, fifcAfci!£n«#f 1 MM 1 - 5 0 Omgfijg£ 1 B 1 - 

3letfim4x.£o 

#&e©«jr£8«# d' ) *fctt*©isiLhi | iF***i**ft, mm® (t 

15 K ^ /\A*#-&£) IC^tTs 

mmm, mmmo^mm, -(>^)>tssmm 
mrnmi 

30 
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2- (2-^7vV^;i/) -7- [2- (5-^f;i/-2-7i^W^ 
-4--f;i/) xh^>] - 1, 2 , 3, 4-rh7tKD^fV^y l>>- (3 S) 

2- (2 -^TtV-T;]/) -7-t b*D*$/- 1 , 2, 3, 4-f h7bh'n>f 

5 v*y>;>- (3S) -*ji/#>i^;i/xxT;b2 o 0mg;fc<fctf2- (5-p< 

t)13 5 5mg^>;i/x>6mlWU jK^*Ur>A2 6 Omg^TJ^ 
if;i/7> J Ex->A7M l J hV\>f HI/— h 4 0 mg£jfjnx., 8 0°CT 1 O&ISft 
fftfeo fij£«^ R»x^;i/3 Omlfcfln*, 7jc3 0ml^«tfe!k2 0 
10 mltm feMKNatSO^SMfc «£ET^*S*L*io #&ftfcME*$/';* 
W7A^n7H^77-f-tt«8U *S®lbl^2 5 0mg*ffc. 
I R v (neat) cm" 1 ; 1740, 1661, 1622, 1506. 

l H — NMR (CDC1 3 ) 6 (ppm); 0.92 (3H, br-t), 1.10-1.80 (4H, m), 1.80-2.40 
(2H, m), 2.37 (3H, s), 2.96 (2H, t, J=6.6Hz), 2.80-3.20 (2H, m), 3.59 (3H, 
15 s), 4.22 (2H, t, J=6.6Hz), 4.50-5.60 (3H, m), 6.00-6.50 (1H, m), 6.60-7.20 
(3H, m), 7.04 (1H, d, J=7.9Hz), 7.30-7.60 (3H, m), 7.80-8.10 (2H, m). 

2- (2 --^^y^l/) -7- [2- (5-^f;V-2-7zxM^^ 
-4--f;i/) xh^>] - 1, 2, 3, 4-Tb7th*D>fV^ D>- (3 S) 
20 -ij)V^>m 

1 ®{b£t) O . 40g$rh7t KP77>-^^;-;i' (3 : 1) (DU 
m. 5mli:MU 1 M*®fb'Jf-£A*&&2 . 4mUfllt 5 0°CT'3 
O^ISiBtfbfco 1 0%*x>«*fcT»ttfcU «£MJETit$SLfco tftfjr 
sea*59lU £S*b#»0. 3 6g»o 
25 IR v (Nujol) cm' 1 ; 1740, 1653, 1612, 1553, 1506. 

'H — NMR (CDCI3) 6 (ppm) ; 0.91 (3H, br-t), 1.10-1.75 (4H, m), 2.00-2.50 
(2H, br), 2.32 (3H, s), 2.88 (2H, br-t), 2.90-3.30 (2H, m), 4.07 (2H, br- 

3 1 



WO 02/096904 PCT/JP02/05098 



t), 4.50-5.10 (2H, m), 5.30-5.65 (1H, m), 6.30 (1H, d, J=14.9Hz), 6.55-7.20 
(3H, m), 7.04 (1H, d, J=7.9Hz), 7.30 -7.55 (3H, m), 7.70-8.05 (2H, m), 8.1 
0-8.80 (1H, br). 

mm 3 

5 2-^>>±^^;i/-7- [2- ( 5 2-7i-MW-^- 4 -4 
;U) ih^>] -1, 2, 3, 4-fh7tFD-fV^'J>- (3S) 

(1) 2-tert-7h*^£;U#x;i/-7-fc KD=^>- 1, 2, 3, 

^tHD^vJry;>- (3S) -*;i/^>^f L ;i/^X7 i ;b3 . 0g^3<tt52- 

10 (5-^^;i/-2-7x-;i/^-^tl-^-;i/-4--f;i/) ^#>*;i/# 
>$x7^;i,4. 1 2 g£ h;i/x>9 OmlMU jgSt$# U A 4 . 0 gfc £ 
IF^^:l^;UT>^xi>A7;1/;*-<; F/\-f KW-M. 5g£;(jn;L 8 0°CT-5 
ftfflMWLtzo SM^s *100mL figfa^^7jcl0 0ml-e»> ^(N^SO 
4 MET h^x^g^Lfco #5>tife^M*^U*W*^A^DT 

15 h^:M-fCT)li®£U 2-tert-7h^>£;i/#x;i,--7- [2- 

;i/-2-7x-;WW-;i/-4-^Jl/) xh*$/] -l, 2, 3, 4 h5 

bKD-rv^y»;>- (3S) -ij)i^>m^^)^^ji 4. 4 9g *mtz 0 

'H-NMR (CDCI3) 6 (ppm) ; 1.46, 1.50 (9H, s, s), 2.36 (3H, s), 2.95 (2H, 
t, J=6.8Hz), 2.90-3.30 (2H, m), 3.60 (3H, s), 4.21 (2H, t, J=6.8Hz), 4.50, 
20 4.60 (2H, s, s), 4.70-4.90, 5.00-5.20 (1H, m, m), 6.60-6.90 (2H, m), 7.12 
(1H, d, J=8.4Hz), 7.30-7.55 (3H, m), 7.90-8.15 (2H, m). 

(2) (l)<ZHb1^>14. 0g££®42mlM$U *#T8. 78Mig 
tti2-7 , P/V-;«10. 7ml *SD^ Ifi-C2 0«#Lfe, K& 
«fcSt«x7-;i/3 0 0ml:fc<fctf*5 0 Oml&iPx., -If 

iiET^x^;u^@* t tzo mbtitzmmz > u ^ A ? p v h 7 4 

-fctlSSU 7- [2- (5-^^-2-71-^^-^-4-^^) 

3 2 
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xF^>] -1, 2, 3, 4-rh7tKD^v^'J>- (3S) —t>)U#>M 
^3\n/x*7\>]/ 9. 4g £t#fco 

IR v (Nujol) cm" 1 ; 3560, 1744, 1643, 1612, 1578, 1553, 1504. 
l H — NMR (CDC1 3 ) 6 (ppm) ; 1.92 (1H, s), 2.36 (3H, s), 2.80-3.20 (4H, m), 
5 3.60-3.85 (1H, m), 3.76 (3H, s), 4.04 (2H, s), 4.21 (2H, t, J=6.6Hz,), 6.5 
7 (1H, d, J=2.0Hz), 6.71 (1H, dd, J=2.0, 8.6Hz), 7.00 (1H, d, J=8.6Hz), 7.3 
0-7.60 (3H, 1), 7.85-8.15 (2H, m). 

(3) (2)©<b^tl0. 4g*»fl/>4mli:iiU WO. 2g 
l-x^;i/-3- (3' -i/*?-)lT^; jifrXt/j XYmm 

10 0. 2 9 g*toz.. £WC immmWLtzo Six^30ml$M^ 10%^ 
x«15ml, fm&ifokl 5mltm SSSKNa,^ JcJ:*)*, «ET*g« 

7 - [2- (5-^^-2-7i^W^;-^-4--f 
ihJp>>] -1, 2, 3, 4-x h^b h'D-r vdpy »J>- (3S) -fs)l^ 

15 >n^f;i/xxf;vo. 4 9g§t#fc, 

IR v (Nujol) cm" 1 ; 1788, 1734, 1639, 1616. 

'H — NMR (CDCI3) 6 (ppm) ; 2.36 (3H, s), 2.96 (2H, t, J=6.4Hz), 3.00-3.3 
0 (2H, br), 3.61 (3H, s), 4.22 (2H, t, J=6.4Hz), 4.60-5.65 (3H, m), 6.60-6. 
85 (2H, m), 6.97 (1H, d, J=15.1Hz), 7.06 (1H, d , J=8.1Hz), 7.25 -8.75 ( 8H, 
20 m), 7.76 (1H, d, J=8.1Hz), 7.85-8.10 (2H, m), 12.20-13.00 (1H, br). 

(4) (3) Oit^mO. 47g$f h7th*D77>-^^;-JV (3 : 1) 
<DiB$l lmlt;:ig8?U 1 MymibV^t AtKM2 . 5 9mUM, 5 0°C 

25 IR v (Nujol) cm- 1 ; 1740, 1641, 1612, 1578, 1553, 1506. 

'H — NMR (DMSO-de) 6 (ppm) ; 2.36 (3H, s), 2.75-3.25 (2H, br), 2.92 (2H, 
t, J=6.4Hz), 4.20 (2H, t, J=6.4Hz), 4.40-5.60 (3H, m), 6.70-6.95 (2H, m), 
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7.12 (1H, d, J=8.4Hz), 7.30-8.10 (12H, m), 12.20-13.00 (1H, br). 

7- [2- ( 5 - /f 2 - 7 i^W^r^y-;i/- 4 - -f ^ xh**>] -2 
-7i^b-l, 2, 3, 4-^ h^fc h*n>f 'J>-3-#;i/*>& 
5 (1) 7-bFD^-2-7xr;i/-l, 2, 3, 4-Th7th*D-fV^ 
U >-3-AM>l|xfjH7fJt/8 lmg^ h;i/x> 2 m 1 tc$g8¥ U 2 - 
(5-^^;i/- 2-7i-ji/W , ;-;i/-4->f;i') ^*>x;i/* 

>ix^r;H 1 5mg, »U-)M 1 2mg, y- h 7Xf;i/7> ; E-'7 A7 
;M"'j hvW K l/- h 2 1 mgfcjfjnx.. 8 0°C£T 1 2t$F I M$Ufco SJfciftfc:* 
10 10ml £in;U St&x^;i/ 20ml tCT^ffi U m\&&& 20ml S& 

^-KTKttiU 7- [2- ( 5 - 2 - 7 - 4 - ^ 

)l) ih^ri/] -2-7x-;i/- 1, 2, 3, 4-5 1 h^t h'D-f V^y;>-3 

15 l H-NMR (CDC1 3 ) 6 (ppm) ; 1.02 (3H, t s J=7.1Hz), 2.37 (3H, s), 2.97 (2H, 
t, J=6.7Hz), 3.23 (2H, d, J=4.1Hz), 3.98 (2H, q, J=7.1Hz), 4.24 (2H, t, J= 
6.7Hz), 4.52 (2H, s), 4.74 (1H, t, J=4.1Hz), 6.6-7.6 (11H, m), 7.8-8.1 (2H, 
m). 

(2) (1) ©fb-&tJ8 7mg*r h5b h*D77>-^^;-;i/ (3:1)© 
20 I»2mll:S)lU lM7K^b'Jf-^A7jc?g?gO. 5 4ml^ 5 0°CT'2 
mmmWLtzo 10%*x>^7ja;iTi$44£U «£MET®&U&<, tftB1-S 
^*5^U iiM6 5mg^o 

IR v (Nujol) cm' 1 ; 1717, 1599, 1504, 1460, 1377, 750, 718, 691. 
l H — NMR (CDC1 3 ) 6 (ppm) ; 2.31 (3H, s), 2.88 (2H, t, J=6.3Hz), 3.22 (2H, 
25 d, J=3.6Hz), 4.09 (2H, t, J=6.3Hz), 4.45 (2H, s), 4.68 (1H, t, J=3.6Hz), 6. 
6-7.6 (11H, m), 7.8-8.1 (2H, m). 

mmm 1 - 4 izmKxuTMt&mit&f&Ltzo 

34 



WO 02/096904 



PCT/JP02/05098 



2- (2, J )l) -7- [2- (5-^^-2-7i-;m 

W-)\s-4-4 xh**/] - 1, 2, 3, 4-t 1 h^t KD-rv^y'J >- 

(3S) -*;i/^>^^-;i/x^x;i/ 

5 IR v (neat) cm' 1 ; 1740, 1653, 1626, 1601. 

'H-NMR (CDC1 3 ) 6 (ppm) ; 1.85 (3H, d, J=5.1Hz), 2.36 (3H, s), 2.96 (2H, 
t, J=6.8Hz), 3.00-3.25 (2H, m), 3.59 (3H, s), 4.22 (2H, t, J=6.8Hz), 4.50- 
5.60 (3H, m), 5.95-6.55 (3H, m), 6.60-6.85 (3H, m), 7.04 (1H, d, J=8.4Hz), 
7.15-7.35 (1H, m), 7.35-7.65 (3H, m), 7.80-8.15 (2H, m). 

io mmm 6 

2- (2, J )l) -7- [2- (5-^^-2-7x-;m 

tf\/-;i/-4->r;i/) xb**>] - 1, 2, 3, 4-^ h^t kd-t u >- 
(3S) -#;m?>® 

IR v (Nujol) cm" 1 ; 1738, 1651, 1616, 1545, 1506. 
15 'H-NMR (DMSO-dJ 6 (ppm) ; 1.82 (3H, d, J=4.4Hz), 2.36 (3H, s), 2.75-3. 
25 (2H, br), 2.91 (2H, t, J=6.4Hz), 4.19 (2H, t, J=6.4Hz), 4.35 -5.30 (3H, 
m), 6.00-6.70 (3H, m), 6.82 (2H, s), 6.90-7.30 (1H, m), 7.10 (1H, d, J=8.1H 
z), 7.35-7.65 (3H, m), 7.80-8.05 (2H, m), 12.20-13.30 (1H, br). 

mmmi 

20 7 - [2- (5-^;i/-2-7 ji-)\s**W-)l-4--( xh^] -2 
- (2, 4-*99V-x.J4)l) - 1, 2, 3, 4— ^h^t h*D>f »J>- 

(3 s) 

IR v (Nujol) cm" 1 ; 1739, 1647, 1616, 1576, 1553. 

l H — NMR (DMSO-ds) 6 (ppm) ; 0.89 (3H, t, J=7.3Hz), 1.42 (2H, m), 1.95-2. 
25 30 (2H, m), 2.35 (3H, s), 2.70 -3.20 (2H, br), 2.91 (2H, t, J=6.6Hz), 4.18 
(2H, t, J=6.6Hz), 4.40-5.30 (3H, m), 6.00-7.30 (5H, m), 6.81 (1H, s), 7.09 
(1H, d, J=7.8Hz), 7.35-7.65 (3H, m), 7.75-8.05 (2H, m). 
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mmms 

2- (2-^*W^;i/) -7- [2- (5-^f;i/-2-7irMW-;V 
-4—0]/) xh^>] - 1, 2, 3, 4-^^t h'P^V=5M D>- (3S) 

5 I R v (Nujol ) cm" 1 ; 2235, 1732, 1634, 1583, 1553, 1506. 

'H-NMR (DMSO-dfi) 6 (ppm) ; 0.95, 1.00 (3H, t,t, J=6.6Hz), 1.30-1.75 (2 
H, m), 2.70-3.30 (4H, br), 2.91 (2H, t, J=6.6Hz), 4.19 (2H, t, J=6.6Hz), 4. 
40-5.30 (3H, m), 6.60-6.95 (2H, i), 7.11 (1H, d, J=7.9Hz), 7.35 -7.70 (3H, 
m), 7.80-8.05 (2H, m), 12.20-13.00 (1H, br). 

io mmm9 

7- [2- (5-^5 L ;i/-2-7x^;i/^-^-9-\/-;i/-4->f;i/) iF^>] -2 
- (2-tf*V-:7^ij;i/) -1, 2, 3, 4-Th7hKD-fV^'J>- (3 
S) —to)l#>m 

I R v (Nujol) cm" 1 ; 1743, 1719, 1623, 1605. 
15 1 H — NMR (DMS0-d 6 ) 6 (ppm) ; 1.01, 1.06 (3H, t, t, J=7.0Hz), 2.35 (3H, 
s), 2.80 (2H, q, J=7.0Hz), 2.91 (2H, t, J=6.4Hz), 3.09 (2H, d, J=4.3Hz), 4. 
18 (2H, t, J=6.4Hz), 4.40-5.15 (3H, m), 6.65-6.90 (2H, m), 7.11 (1H, d, J=8. 
1Hz), 7.35-7.65 (3H, m), 7.70-8.00 (2H, m). 

20 2 -xhJp^t'J;i/-7- [2- (5 2-7 ^->l**VJ-)l- 

4-4)1) xh^p^] -1, 2, 3, h^h h'O^f V*J U>- (3S) - 

I R v (Nujol) cnf 1 ; 1738, 1661, 1614, 1587, 1553, 1504. 
'H — NMR (CDC1 3 ) 6 (ppm) ; 1.28, 1.36 (3H, t, t, J=6.8Hz), 2.32 (3H, s), 
25 2.86 (2H, br-t), 2.95-3.40 (2H, m), 4.01 (2H, br-t), 4.37, 4.45 (2H, q, q, 
J=6.8Hz), 4.60-5.10 (2H, m), 5.10-5.40 (1H, m), 6.40-6.80 (2H, m), 7.03 (1 
H, d, J=7.2Hz), 7.30-7.55 (3H, m), 7.70-8.05 (3H, m). 
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7- [2- ( 5 -^^v- 2 -7 ir;^^rij-V-;v- 4 - x r *$/] -2 
- (2-*2y L ;j)l) -1, 2, 3, 4-rh7tKo^V^'J>- (3S) 

5 IR v (Nujol) cm" 1 ; 1740, 1653, 1612, 1553, 1506. 

l H-NMR (CDC1 3 ) 6 (ppm) ; 0.89 (3H, br-t), 1.10-1.75 (6H, ■), 2.00-2.50 
(2H, br-t), 2.32 (3H, s), 2.88 (2H, br-t), 2.95-3.40 (2H, m), 4.07 (2H, b 

r-t), 4.50-5.10 (2H, m), 5.35-5.65 (1H, m), 6.31 (1H, d, J=14.8Hz), 6.55-7. 

20 (3H, m), 7.04 (1H, d, J=7.9Hz), 7.30-7.55 (3H, m), 7.70-8.05 ( 2H, m), 8. 
10 05-8.40 (1H, br). 

mmmi 2 

2-^>^;i/7^-7- [2- (5-^f;p-2-7i-;i/W;-;i/-4 

-4)1) ih*^] -1, 2, 3, 4-^ h7t h*P>T V*J U>- (3S) -Jb 
15 (1) HJte^J30) (2) 0<h&ya5 g£6M^®2 OmlM^^V-M 5 

m i (Dimiz®M'&. fcftTmmmi- v u »? a 2 . 2 g £#iy«] u * 

IZT 1 5^m#tfco 7X3 OOmUM> f^x^;i,3 OOmltitUU S£ 
^xf-;i/Ji^lS|a^7klOOmlT-»s ^(Na^ £££)&. MJETIt^x^ 

20 [2- ( 5 - ^f ;h 2 - 7 z^;w*f - 4 ;v) xk->] -2-- 

hPV-1, 2, 3, 4-rh7t KD>fV*>"J>- (3S) 

;i/xxx;i/©^ 3 . 1 7 g &f#fco 

IR v (Nujol) cm" 1 ; 1742, 1639, 1612, 1553, 1508. 

'H-NMR (CDC1 3 ) 6 (ppm) ; 2.36 (3H, s), 2.96 (2H, t, J=6.6Hz), 3.20-3.5 
25 0 (2H, m), 3.62 (3H, s), 4.21 (2H, t, J=6.6Hz), 4.50, 5.08 (2H, ABq, J=19.2 
Hz), 5.80-6.00 (1H, m), 6.60-6.90 (2H, m), 7.08 (1H, d, J=8.3Hz), 7.25-7.55 
(3H, m), 7.80-8.10 (2H, m). 
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(2) (l)®<b^3. 15g^50%ii30ml»U ilS*l. 9 
5g*M?Ls 5 0°Cf4 5^WLfco & 3 0 0 ml *i)Dx. MT**ft^ & 

- [2- (5-^f;i/-2-7zz;mt^-;i/-4-'f^) xh^] -1, 
2,3, 4-t h7b HP'fV^y 'J>- (3S) -*M>^f;i/x^r;H. 
8 8g» 

I R v (neat) cm" 1 ; 3342, 1738, 1641, 1614, 1555, 1504. 
10 'H-NMR (CDC1 3 ) 6 (ppm) ; 2.36 (3H, s), 2.94 (2H, t, J=6.8Hz), 2.95-3.2 
0 (2H, m), 3.36 (2H, br-s), 3.60-3.90 (1H, m), 3.74 (3H, s), 3.95-4.35 (4H, 
m), 6.55 (1H, d, J=2.3Hz), 6.71 (1H, dd, J=2.3, 8.4Hz), 7.00 (1H, d, J=8.4 
Hz), 7.20-7.60 (3H, m), 7.80-8.15 (2H, e). 

(3) (2) <D<t&®0. 5gZMb*^U>5mUz®MU ^ThD^ 
15 ;U7>^>0. 2 2mlj3<t^>^^niJK0. 16ml %1mz.^ MiELX' 2 0 

frf^mw^tco mm^-m 3 0 m 1 itm*.. 1 o%*:n>$?7j<2 0mis ^rn-km 

7K2 0mlT*^ ^(Na^O, ££*>)&> MJBET«£©5febfco ®t>htz&&& 
mmtzj v7•p^;^^-7 l ;^*i!J^x.^ ;itk; -7 - [2- 

( 5 - ^ f ;h 2 - 7 ix;i/^# t - 4 - 'f ;v) xh#i/] -1, 2, 3, 

20 4-rh7hh*D^fV+/"J>- (3S) ;Vx^fMOii 0 . 

4 8g4Hf:, 

IR v (Nujol) cm" 1 ; 3229, 1732, 1645, 1622, 1580, 1553, 1508. 
l H — NMR (CDC1 3 ) 6 (ppm) ; 2.36 (3H, s), 2.95 (2H, t, J=6.8Hz), 3.00-3.5 
0 (2H, m), 3.66 (3H, s), 4.00-4.45 (5H, m), 6.55 (1H, d, J=2.3Hz), 6.72 (1H, 
25 dd, J=2.3, 8.4Hz), 7.01 (1H, d, J=8.4Hz), 7.15-7.60 (6H, m), 7.60-7.80 (2H, 
m), 7.80-8.10 (2H, m), 8.21 (1H, br-s). 

(4) (3) (Dib&%}0. 4 5 g^Th7bh'D77>-^^;-;i/ (3:1) 

3 8 
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OiillmltMU lM*KfcU 2. 6 4ml*M, 5 0°C 

IR v (Nujol) cm" 1 ; 3258, 1761, 1713, 1639, 1612, 1580, 1555, 1502. 
5 'H-NMR (DMSO-dJ 6 (ppm) ; 2.34 (3H, s), 2.65-3.20 (4H, m), 3.80-4.50 
(5H, m), 6.55-6.90 (2H, m), 7.06 (1H, d, J=8.6Hz), 7.20-8.15 (10H, m), 9.77 
(1H, br-s). 

mmm 1-4, 12 izm^x^rfDit^^m Ltz 0 
mmmis 

10 2- (2, 2-iS* ; ?-)]/7'a\!*=.)l7K;) -7- [2- (5-*?)l-2 -7 
^-fryf^-VJ-Jl- 4-4 )l) ^h^>] -1, 2, 3, 4-rh7tKD^fV 
dry U>- (3 S) 

IR v (Nujol) cm" 1 ; 3341, 1703, 1624, 1553, 1504. 

'H-NMR (CDC1 3 ) 6 (ppm) ; 1.16 (9H, s), 2.35 (3H, s), 2.92 (2H, br-t), 
15 2.95-3.20 (2H, m), 3.60-3.90 (1H, m), 4.04 (2H, br-s), 4.13 (2H, br-t), 6.5 
9 (1H, br-s), 6.71 (1H, br-d), 7.02 (1H, d, J=8.4Hz), 7.20-7.55 (3H, m), 7. 
70 (1H, br-s), 7.80-8.10 (2H, m), 8.50-10.20 (1H, br). 

mmi 4 

2-tert-^ h^$/*;i/4<-;i/T^y-7- [2- (5-^^-2-7i^t 
20 *W-)l-4-<0\') xh**>] - 1, 2, 3, 4-rh7tKo^v^yU> 
- (3S) -ti)^>m. 

IR v (Nujol) cuf 1 ; 3350, 1715, 1645, 1614, 1553, 1504. 
l H-NMR (CDCI3) 6 (ppm) ; 1.45 (9H, s), 2.36 (3H, s), 2.90-3.40 (2H, m), 
2.94 (2H, t, J=6.1Hz), 4.08 (2H, br-s), 4.18 (2H, t, J=6.1Hz), 6.25 (1H, b 
25 r-s), 6.63 (1H, d, J=1.8Hz), 6.75 (1H, dd, J=1.8, 8.6Hz), 7.08 (1H, d, J=8. 
6Hz), 7.30-7.55 (3H, m), 7.80-8.10 (2H, m). 

mmm 15 
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7- {2- [2- (4-tert-^;i/7xr:;i/) - 5 - 4 - 

xh*>» -2- (2, 4-^Wiy^;i/) -1, 2, 3, 4-f 

th*D^v^yu>- (3S) -*;^>^f;i/x7f;i/ 

IR v (Nujol) cm-* ; 1744, 1653, 1626, 1603, 1504. 
5 'H-NMR (CDC1 3 ) (ppm) ; 1.33 (9H, s), 1.85 (3H, d, J=5.1Hz), 2.35 (3H, 
s), 2.95 (2H, t, J=6.6Hz), 3.05-3.25 (2H, m), 3.59 (3H, s), 4.20 (2H, t, J 
=6.6Hz), 4.50-5.60 (3H, m), 6.05-6.45 (3H, m), 6.60-6.85 (2H, 1), 7.04 (1H, 
d, J=8.1Hz), 7.15-7.40 (1H, m), 7.43, 7.89 (4H, ABq, J=8.6Hz). 
«#J1 6 

10 7-{2-[2- (4-tert-7^;i/7xx;i/) - 5 - *r)l**W-)\<- 4 - 
>f;i/| xh^» -2- (2, 4-A^xy>f;i/) -1, 2, 3, 4-^h^ 
b h-p^ U>- (3S) -#;i/#>& tert-^;i/T^>J^ 

HJS^Jl 5(Dit^4 70mg*fh7tHO77>-^^y-;i/ (3 : 1) O 
^lOmlMiPU 1M *SHbU^A7KM2. 6mim 5 0°CT3 

15 o^ra#tfeo 1 o%?*>M7Mzxm&tu m&zffiE.Tmmu mm?* 

^S^lfeo i^fcjSi*xf;n-r;i/5mll:^U tert-^;i/T 
^>0. 1 lml^i^'f vrD^bx-r;v2 Omlfcfln*.. ifil:t2 0^ 
8l#Lfc. «rmH£3IfcU mmibG®3 9 0mg» 
IR v (Nujol) cm" 1 ; 3396, 1651, 1634, 1558, 1506. 
20 'H-NMR (CDCI3) 6 (ppm) ; 0.97 (9H, s), 1.33 (9H, s), 1.65-1.95 (3H, m), 
2.35 (3H, s), 2.80-3.20 (2H, m), 2.93 (2H, t, J=6.6Hz), 4.16 (2H, t, J=6.6 
Hz), 4.40-5.20 (3H, m), 5.95-6.45 (3H, m), 6.45-7.30 (7H, m), 7.42, 7.88 (4 
H, ABq, J=8.4Hz). 

25 mmm 1 7 

2- (2, 4-^*^x^;i,) -7- {2- [5-^^)1-2- (4-MJ7 

md^^7i-^) #*-tf-\/-;i/-4->f;i/] ih^} -l, 2, 3, 4- 

4 0 
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^h^t KD-YV^y'J>- (3S) -ijJ^ym tert-y^jir^ym 
IR v (Nujol) cm 1 ; 2731, 2635, 2542, 1653, 1620, 1587, 1506. 
l H-NMR (CDC1 3 ) 6 (ppm) ; 1.02 (9H, s), 1.60-2.10 (3H, m), 2.38 (3H, s), 
2.65-3.40 (2H, m), 2.95 (2H, t, J=6.4Hz), 4.17 (2H, t, J=6.4Hz), 4.30-5.20 
5 (3H, 1), 5.60-7.35 (10H, m), 7.65, 8.06 (4H, ABq, J=8.4Hz). 

mmm is 

7- {2- [2- (4-7MD7i-;i/) - 5 - 4 -4 

)l] xb*^} - 2- (2, 4-'\*tr^x^;u) -1, 2, 3, 4--rh5fc 
h*D-rv^y';>- (3S) -tUltfym tert- 7? )l7K>t& 
10 IR v (Nujol) cm" 1 ; 3393, 2735, 2631, 2546, 1651, 1599, 1556. 

'H-NMR (CDCI3) 6 (ppm) ; 0.96 (9H, s), 1.83 (3H, br-d), 2.35 (3H, s), 
2.80-3.30 (2H, m), 2.92 (2H, t, J=6.5 Hz), 4.16 (2H, t, J=6.5 Hz), 4.35-5.2 
0 (3H, m), 5.94-6.41 (3H, m), 6.41-7.36 (9H, 1), 7.80-8.10 (2H, m). 

15 2- (2, 4-^*W^;jJV) -7- {2- [2- (4-* h*^7:nx;i/) 
-5-*^;i/;T*1^-;i/-4->f;i/] xh=\^} -1, 2, 3, 4-^h^th* 
D^V^y»J>- (3S) -t3)Vi£>m. tert-^^T^>m 
IR v (Nujol) cm" 1 ; 3393, 1651, 1616, 1585, 1556, 1501. 
'H-NMR (CDCI3) 6 (ppm) ; 0.98 (9H, s), 1.60-2.00 (3H, m), 2.33 (3H, s), 

20 2.80-3.30 (2H, m), 2.92 (2H, t, J=6.6Hz), 3.83 (3H, s), 4.15 (2H, t, J=6.6 
Hz), 4.45-5.20 (3H, m), 5.80-6.40 (6H, m), 6.55-6.80 (2H, m), 6.85-7.00 (1H, 
m), 6.92, 7.89 (4H, ABq, J=9.0Hz), 7.05-7.40 (1H, m). 

2- (2, 4-^*t^xy -7- {2- [ 5 2 - (p-hU 
25 )V) **W-)],-4-- xh*$/} -1, 2, 3, 4-^h^t KD-fV* 
yj>-(3S) -#;i/tf>$ tert-^;i/T^>^ 
IR v (Nujol) cm" 1 ; 3348, 1652, 1622, 1558, 1504. 
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'H-NMR (CDCI3) 6 (ppm) ; 1.01 (9H, s), 1.60-2.00 (3H, m), 2.35 (6H, s), 
2.70-3.40 (4H, m), 4.16 (2H, br-t), 4.40-5.20 (2H, m), 5.60-6.45 (7H, m), 
6.50-6.80 (2H, m), 6.85-7.20 (2H, m), 7.21, 7.85 (4H, ABq, J=8.1Hz). 

5 7- {2- [2- (4-!?DD7i^) -5-^5M/**^/-;i/-4-^;i/] 
x-h^y] -2 - (2, 4-^^!/^^) -1, 2, 3, 4-rh7hHD 

>rv*>";>- OS) -jj)i#>m tert-^;pT^>* 

IR v (Nujol) cm 1 ; 3418, 2855, 2735, 2631, 2546, 1651, 1622, 1587. 
l H — NMR (CDCI3) 6 (ppm) ; 0.99 (9H, s), 1.84 (3H, d, J=4.9 Hz), 2.35 (3 
10 H, s), 2.93 (2H, t, J=6.6 Hz), 2.90-3.28 (2H, m), 4.16 (2H, t, J=6.6 Hz), 4. 
43-5.20 (3H, m), 5.50-6.10 (3H, br), 6.10-6.42 (3H, m), 6.51-6.77 (2H, m), 
6.85-7.20 (2H, m), 7.37 (2H, d, J=8.6 Hz), 7.89 (2H, d). 
H»J2 2 

7- {2- [2- (3, 4-^h^>7x-;i/) -5-*?M*W-)l-4 
15 --f;i/] ih^>} - 2- (2, 4-^U-W>f^) -1, 2, 3, 
Kn>f v*J U>- (3S) tert-^;UT^>ffi 
IR v (Nujol) cm 1 ; 1651, 1626, 1556, 1504. 

'H-NMR (CDCI3) 6 (ppm) ; 1.00 (9H, s), 1.60-2.05 (3H, m), 2.35 (3H, s), 
2.70-3.40 (4H, m,), 3.91, 3.94 (6H, s, s), 4.16 (2H, t, J=6.4Hz), 4.45-5.2 
20 0 (3H, m), 5.80-7.40 (11H, m), 7.40-7.70 (2H, ■). 

7- {2- [2- (3, 4-^l/>m>>7x^) _ 5 _^; M -:^ v r_ 
;i/-4->f;i/] - 2- (2, 4-A^iy>f;i/) - 1, 2, 3, 4 

h^b KD>T V^M U>- (3S) -#;i/*>i$ tert-^;i/T^>JI 
25 IR v (Nujol) cm" 1 ; 3396, 1651, 1622, 1556, 1504. 

•H-NMR (CDCI3) 6 (ppm) ; 0.97 (9H, s), 1.86 (3H, m), 2.33 (3H, s), 2.8 
0-3.25 (2H, m), 2.91 (2H, t, J=6.6Hz), 4.15 (2H, t, J=6.6Hz), 4.30-5.25 (1H, 
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m), 5.98 (2H, s), 6.00-6.55 (3H, m-), 6.00-7.35 (8H, i), 7.40-7.65 (2H, m). 
2- (2, 4-a^x^;0 -7- {2- [2- (4-tFn^7i- 

;b) -s-tf-wttV—fr-i-m] ^h^» - 1 , 2, 3, 4 b-^ 

5 b KD-f •;>- (3 S) -ji)\sX>m tert-^;i/T^>^ 
IR v (Nujol) cm' 1 ; 3099, 2733, 2633, 2544, 1651, 1614, 1556. 
'H-NMR (DMSO-de+CDCls) 6 (ppm) ; 1.11 (9H, s), 1.78 (3H, d, J=4.4 Hz), 
2.29 (3H, s), 2.70-5.20 (13H, m), 5.97-6.52 (3H, m), 6.52-6.26 (6H, m), 7. 
69 (2H, d, J=8.3 Hz). 

io mm\2s 

2- (2, 4-^Wxy^;i/) -7- {2- [5-^^;U-2- (o-h'J 
**^-;i>-4 -<-f;i/] i h*S/} - 1 , 2, 3, 4-f b7tKP^fVJp 
yj>- (3S) tert-^;i/T^>J^ 
IR v (Nujol) cm" 1 ; 1651, 1638, 1622, 1599, 1587, 1553, 1506. 
15 'H-NMR (DMSO-de) 6 (ppm) ; 1.11 (9H, s), 1.70-1.90 (3H, br-d), 2.36 (3 
H, s), 2.61 (3H, s), 2.70-3.40 (2H, m), 2.91 (2H, t, J=6.3Hz), 4.16 (2H, t, 
J=6.3Hz), 4.40-5.20 (3H, m), 5.40-8.30 (3H, br), 5.90-6.80 (2H, m), 6.99 (1 
H, d, J=6.3Hz), 7.15-7.50 (4H, m), 7.75-7.95 (1H, m). 

20 7- {2- [2- -5-^;M-*i?-y-;i/-4 

i^«>} - 2- (2, A-^yrVx-;-! )l) - 1, 2, 3, 4-=r h 
7th'D^fV^'J>- (3S) -iifrXym. tert-^;i/T^>^ 
IR v (Nujol) cm" 1 ; 1653, 1612, 1553. 

'H-NMR (CDC1 3 ) 6 (ppm) ; 0.98 (9H, s), 1.65-1.95 (3H, m), 2.33 (3H, s), 
25 2.80-3.40 (2H, m), 2.91 (2H, t, J=6.4Hz), 4.16 (2H, t, J=6.4Hz), 4.30-5.10 
(2H, m), 5.60-6.45 (7H, m), 6.50-6.80 (2H, m), 6.85-7.10 (1H, m), 6.99, 7. 
89 (4H, ABq, J=8.8Hz), 7.15-7.70 (6H, m). 
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mmm2 7 

2- (2, 4-^*^xy-f;i/) -7- {2- [2- (4--f v7*d tf;i/:7 * - 
-5-^^;i/^^-9-y-;i/-4--f;i/] iK>>} -l, 2, 3, 4-^t^ 
th-D^yJp/U>- (3S) —t3)itf>m Urt-73-)Vy$.>M 
5 IR v (Nujol) cm' 1 ; 3402, 1651, 1622, 1556, 1504. 

l H — NMR (CDC1 3 ) 6 (ppm) ; 0.98 (9H, s), 1.26 (6H, d), 1.70-1.95 (3H, m), 
2.34 (3H, s), 2.70-3.30 (3H, m), 2.93 (2H, t, J=6.8Hz), 4.16 (2H, t, J=6.8 
Hz,), 4.40-5.30 (3H, m), 5.80-7.40 (10H, m), 7.26, 7.88 (4H, ABq, J=8.4Hz). 

10 7- {2- [2- (2, 4-^^7i-;i/) -5-*?M*W-)l-4- 
xh*>» - 2- (2, 4 -A+f^xy ^ -1, 2, 3, 4-^h^ 
fc KD"f V*>m;>- (3S) -3b;i/#>$? tert-T^l/T* 
IR v (Nujol) cm" 1 ; 2745, 2637, 2546, 1651, 1620, 1597, 1587, 1506. 
l H — NMR (CDC1 3 ) 6 (ppm) ; 0.98 (9H, s), 1.60-1.95 (3H, m), 2.34 (6H, s), 
15 2.60 (3H), 2.75-3.35 (2H, m), 2.93 (2H, t, J=6.6Hz), 4.17 (2H, t, J=6.6Hz), 
4.40-5.25 (3H, m), 5.95-6.40 (3H, m), 6.40-7.40 (7H, m), 7.79 (1H, d, J=8. 
6Hz). 

«0IJ2 9 

2- (2, 4 -^Wx>-fjt/) -7- {2- [5-^^-;U-2- (4-^hD 
20 7ix;H tW-;i'-4-'f;i/] if^FM -1, 2, 3, 4-rh7hFP 
-fV*>"J>- (3S) -*UV$>M tert-73-»7*>i& 
IR v (Nujol) cm" 1 ; 3404, 2729, 2623, 2532, 1653, 1603, 1553, 1520. 
l H — NMR (CDCI3) 6 (ppm) ; 1.02 (9H, s), 1.83 (3H, d, J=4.1 Hz), 2.40 (3 
H, s), 2.96 (2H, t, J=6.1 Hz), 2.97-3.32 (2H, m), 4.18 (2H, t, J=6.1 Hz-), 
25 4.41-5.18 (3H, m), 5.49-6.40 (6H, br), 6.50-6.80 (2H, m), 6.88-7.39 (2H, m), 
8.09 (2H, d, J=9.0 Hz), 8.27 (2H, d, J=9.0 Hz). 
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7- {2- [2- (4-7^7x-;i/) -5-*3-)l**W-)l-4--n\s] 
xh^>} -2 - (2, 4-A^xy>f;i,) -1, 2, 3, 4-rh7th'D 
4V*>"J>- (3S) tert-r^;i/T^>m 
IR v (Nujol) cm' 1 ; 3341, 3227, 2733, 2635, 2546, 1651, 1612, 1583, 155 
5 6, 1502. 

'H-NMR (CDCla-DMSO-de) 6 (ppi) ; 1.03 (9H, s), 1.65-2.00 (3H, m), 2.32 
(3H, s), 2.70-3.30 (2H, m), 2.89 (2H, t, J=6.6Hz), 4.14 (2H, t, J=6.6Hz), 
4.30-5.80 (6H, m), 5.95-6.45 (3H, m), 6.45-7.45 (6H, m), 7.72 (2H, ABq, J=8. 
4Hz). 
10 HS&0J3 1 

7- {2- [2- (4-^?;i/7^7iz;v) - 5 - 4 
x.y*is} -2 - (2, 4-^3M^x,M;i/) -1,2, 3, 4-^h 
7hKD^VJpyj>- (3S) -*;M?>I6 tert-^frTiym 
IR v (Nujol) cm" 1 ; 3398, 2741, 2635, 2548, 1651, 1614, 1556. 
15 l H — NMR (CDC1 3 ) 6 (ppm) ; 1.00 (9H, s), 1.84 (3H, d, J=5.3 Hz), 2.32 (3 
H, s), 2.70-3.38 (4H, m), 2.99 (6H, s), 4.15 (2H, t, J=6.7 Hz), 4.30-5.16 
(3H, m), 5.47-6.45 (6H, m), 6.53-7.40 (8H, m), 7.82 (2H, d, J=8.7 Hz). 
H»3 2 

2- (2, 4-^^x7^;!/) -7- {2- [5-^f-;i/-2- (2, 4, 6 

20 - h >;p<f-;b7x-;i/) ^-^it^-;i/-4-^;H x^H -i, 2, 3, 4- 

Th7bKD^V^r/";>- (3S) -#;i/#>® tert-^;i/T^>^ 
IR v (Nujol) cm' 1 ; 1655, 1626, 1595, 1545, 1504. 
'H — NMR (CDC1 3 ) 6 (ppm) ; 0.98 (9H, s), 1.60-2.05 (3H, m), 2.20 (6H, s), 
2.29, 2.34 (6H, s, s), 2.75-3.40 (4H, m), 4.19 (2H, t, J=6.8Hz), 4.45-5.25 
25 (3H, m), 5.80-7.40 (12H, m). 
#%0J1 

2-tert-^h^^*;i/4<-;b-7-fc h*D*S/- 1, 2, 3, 4-rh7tl>*D 
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-fv*y>;>- (3S) -*;i/^>^^;^x^;i/ 

(1) 3, 5-^3-K-L-^D^>> • 2zfOD«52 5 g&«!S»2 5 0mlfc: 
!S9U 1, 2-S>* h=^>x*>l 8mliJckt^3 7%*;i/V>J>2 0 ml £Ji 
fcflJ^x 3 0#T*7 5°CSt:#Sbfeo ^Sftlc$e>fc:**IKl 2 0ml, 1, 2 

5 h^^x^vgmlisJ;^ 3 7%*;WJ>1 OmUM, 75°CT*18 

■ B3lffl«#bfc. *rtHii&5BlU 1, 2-^h^>i^>2 0mlT?i^U 7 

8-^3-K-l, 2, 3, 4 h5 b h*D>f v^y U >- 
(3S) -*;i/#>RttfflMfil2. 8g4»fc. 
IR v (Nujol) cm' 1 ; 1751, 1599, 1578. 
10 l H — NMR (CDC1 3 ) 6 (ppm) ; 3.00-3.30 (2H, m), 4.05 (2H, s), 4.30 (1H, dd, 
J=5.9, 9.5Hz), 7.71 (1H, s). 

(2) ( 1 ) ©ft'&tl 1 2 . 8g^;-;i/5 0 0mltWU MIO 
mim 1 SffiTi^^-MSiU »»x^;i/3 0 0m 
1 fciQiL gS*nfi*7jc 10 0ml, ISftl&JM* 10 0ml t3T» t fco %&(Na,S0 

15 4 «£ET»»x^;i/&@*bx 7-bKD^>-6, 8-S?3-K-l, 

2,3, 4-rh7bKD^V + y | J>- (3S) -7j;b^>^x^;^^^;H 

1.11 g£*#fco 

'H-NMR (CDCI3) 6 (ppm) ; 1.29 (3H, t, J=7.0Hz), 2.80-3.00 (2H, m), 3.3 
0-4.10 (5H, m), 4.23 (2H, q, J=7.0Hz), 7.46 (1H, s). 
20 (3) 10°/oPd-C3 5 0mg§^^/-;v6 0ml(:Ii$^ h'Jx^l/ 
T^>2. 0ml3b*«fctf (2) (Dfc&W2. 8g^ 3. Okgf/c 

6*ifc»itt:»»x^ 10 0ml fciniU fiaiP^^zK 100ml KTSfei* bfc« 
^(Na^ £££)&, «ETft»x^*e5feU 7-kh*D^>-l, 2, 3, 
25 4-fh7tKD^V^'J>- (3S) -*M>iif;i/X7f;H. 14g 

IR v (Nujol) cm" 1 ; 1732, 1607, 1516. 
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'H-NMR (CDClg) 6 (ppm) ; 1.28 (3H, t, J=7.0Hz), 2.80-3.10 (3H, m), 3.6 
0-3.80 (1H, m), 3.97 (2H, s), 4.05-4.20 (4H, m), 6.43 (1H, s), 6.50-6.80 (1 
H, m), 6.92 (1H, d, J=8.4Hz). 
(4) ( 3 ) 1 . 13g^rh7hh*P77>2 0mll:iiU ^'-t 

5 ert-:/*7l/y*-#*-M. 5g^j)Dx, ijUflUFWlfco SMIM 
xf;i/3 0ml*Ms ttftAtt* 2 0 m 1 T-», ^(N^fciS)^ MJET 

<b^tll. 5 lg£#fco 

IR v (Nujol) cm M ; 3260, 1756, 1671, 1615, 1506. 
10 'H-NMR (CDCI3) 6 (ppm) ; 1.29 (3H, t, J=7.0Hz), 1.47 (9H, s), 3.08 (2H, 
d, J=5.2Hz), 4.21 (2H, q, J=7.0Hz), 4.41 (1H, d, J=15.5Hz), 4.60-5.25 (1H, 
m), 4.65 (1H, d, J=15.5Hz), 5.00-6.00 (1H, br), 6.50-6.80 (2H, m), 6.98 (1 
H, d, J=8.1Hz). 

mm 2 

15 2-tert-:/^>£;i/*-;i/-7-fc h*D*i/- 1 , 2, 3, 4-rh7th*D 

-rv^y;>- (3S) -A;^>i^;i/x^f;i/ 

mm 1 tmm<D?i&T!mmitG®zmz 0 

IR v (Nujol) cm' 1 ; 3261, 1755, 1672, 1614, 1506. 

'H-NMR (CDC1 3 ) 6 (ppm) ; 1.47 (9H, s), 3.08 (2H, d, J=5.2Hz), 3.63 (3H, 
20 s), 4.40 (1H, d, J=16.5Hz), 4.60-5.25 (1H, m), 4.66 (1H, d, J=16.5Hz), 5.6 
0-6.60 (1H, br), 6.50-6.80 (2H, m), 6.99 (1H, d, J=8.1Hz). 

mm 3 

7-fcKP*$/-l, 2, 3, 4-fh7h KD>f V*y>J>- (3S) -XJltf 

25 mm 1 tmrn^mx-mm^^mmtzo 

IR v (Nujol) cm' 1 ; 3279, 1736, 1618, 1580. 

l H — NMR (CDCI3) 6 (ppm); 2.70-3.35 (3H, m), 3.60-3.90 (1H, m), 3.77 (3H, 
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s), 4.03 (2H, s), 6.49 (1H, d, J=2.4Hz), 6.64 (1H, dd, J=2. 4,7.9Hz), 6.96 
(1H, d, J=7.9Hz). 

mm 4 

2- (2, 4-A^i/xy^;i/) -7-tKD^-l, 2, 3, 4-rh7h 

5 h*D>fV*>"J>- (3S) —t))\/#>M*?)\/3LZy')\/ 

(1) 7-th'D^>-l, 2, 3, 4-t- h^fc h'D^V^y >J>-(3 S)- 
AM>H/f;i/x^r;H. 2 4 g%i&it*3 L l<>2 SmllZfeMU h'Jxf 
;i/T^>5. 0ml£iP;L 2k#TT-2, 4 -^S?x; n <J K 2 . lm 
UITIL i*i*H»Tf 15»IH*ff«. 1 0%£x>®7jc2 OmL fiSfafi 

10 «zK 2 0 m 1 , f&m&M* 2 0ml T-ffi#. ftftMNa^ (c J: £ mj±TM<t* 

fc*M**J 1. 04g^^y-;i/2 0mll:j§lilU MUX* 1 M7K^{b U A* 
Sift 3. OmlfclB^T-^I^OLfco 1 0%^x>^7kT*^t4htfc^ flftt 
x^;i/ 5 0ml T-fflttS bfeo »»x^;i/®*fiaiD^!g* 20ml Him, ^(N^SO 

I R v (neat) cm" 1 ; 3184, 1734, 1576, 1506. 

1 H — NMR (CDC1 3 ) 6 (ppm); 1.84 (3H, d, J=5.0Hz), 2.80-3.40 (2H, m), 3.59 
(3H, s), 4.30-5.10 (2H, m), 5.30-5.60 (1H, m), 5.70-6.50 (4H, m), 6.64 (1H, 
20 s), 6.68 (1H, d, J=7.9Hz), 6.99 (1H, d, J=7.9Hz), 7.15-7.50 (1H, m). 
#%0J5 

2- (2 -^\7°^y -7-t h*n^>- 1, 2, 3, 4-^N^fcKP^V 
+;'J>- (3S) -*;W?>|^fM^fA 
7-kKD^-l, 2, 3, 4-fh5t KD-f >j>-(3 S)-#;i/* 
25 >«**-;i/x*y;K). 9g£Jgfls^l/>l OmlCjgffU 2-'s7f>ei. 
3 9g*5cfct>*l-x^-;i/-3- (3' -^/WU yti^)l) •fr)lftfi/4 5. h" 
JS$fli2. 0 8gm glT:3 0«#Uc o Iib/f-V>2 Oml^M, 
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1 0%^x>®7jc2 0ml&VvCSS*a&&7jc2 Oml^ SBSKN^ tc«fcS)ft, 

JKU £IHb£% 1 . 1 5 g £t#fco 
IR v (neat) cm' 1 ; 3265, 1740, 1655, 1593, 1508. 
5 l H-NMR (CDC1 3 ) 6 (ppm); 0.90 (3H, br-t), 1.10-1.70 (4H, m), 1.90-2.40 
(2H, m), 3.00-3.40 (2H, m), 3.59 (3H, s), 4.35-5.65 (4H, m), 6.36 (1H, d, J 
=15.2Hz), 6.55-6.80 (1H, m), 6.64 (1H, s), 6.80-7.20 (1H, m), 6.99 (1H, d, 
J=7.9Hz). 

mm 6 

10 7-fc h*odr^-2-7x^;i/- 1 , 2, 3, 4-rh7t h'D-f V^p; U>-3 
(1) 4-* b**s- 2 4. 4 8gMfb^i9 0m 

uz®M$#, n-^p^^w ^ K4. 5 2 g*jj;«^b^>y-r;i/0. 

13g^ 5B#fM^ ^T^e,(3lOI^ra#b/io TMl£3j<i^ 
15 MET0^bj^m*^*U M(Ci-^;i/5 0ml^SPx.. 2. 5Mzk^b:M* 

•J £ 3 0ml &^T?aS«]£i&fc 50ml T'ffi&gU ^(Na z S0 4 £ «fc 5 ) b fc » 

«ETi-f;v*S4U »*6. 3 0g*ffc. 
*#6*lfc»*6. 3 0g^ t tVN-7zr:;p^^»xf-M^r;i/3. 7 2g 

£2, 6-;i/^>2. 4 4gC^t, 9 0-CI:t2«ffbfe ( , ifc^ 
20 7jc5 0ml*JP^ IWx*-;b3 OmUzX-®MftLtzo »»x^;uji*^i3* % 

lM«S»3 0ml«V^I^DAfi*5 0ml-Ci5fe^ SfcAMNaM fc: MET 

- [ (ih^i/*M-;Mfil/-7i-;i/-7U) ^;i>] -4-*b:*fi/£ 
IfixfM^r^H. 1 6 g£f# fro 
25 I R v (neat) cm 1 ; 1747, 1707, 1605, 1506, 1261, 1184, 1128, 1036, 750, 6 
92. 

•H-NMR (CDC1 3 ) 6 (ppm) ; 1.26 (3H, t, J=7.1Hz), 1.38 (3H, t, J=7.1Hz), 
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3.74 (3H, s), 4.11 (2H, s), 4.21 (2H, q, J=7.1Hz), 4.33 (2H, q, J=7.1Hz), 
5.01 (2H, s), 6.5-6.9 (4H, m), 7.0-7.3 (3H, m), 8.04 (1H, d, J=8.6Hz). 

(2) (DOib&toA. 1 1 g^>^>2 5 OmlCjSH^t, *JHft^h 
(6 0°/o^MX^3» 1. 7 7g*Ms 15Mm x* 

5 7-;i/0. 25ml£;!jn;L, $ 5, C 6 ^M«tbfco MfJ©7k^<b^ h U ^Afctf 
KT-tflnU £/M£5%7x>®7.k5 Oml, ISftfiU* 5 0 m 1 ^-CfiSttft 
iM7k5 0mlT-^ «ai(Na,S0 4 fc«fc*m, «ET^>-e>*e*Lfco 
ii^7A^OTh^77^f-(;tIlU 7-* h^>-4-;fr*V-2-7 
i-Jl'-l, 2, 3, 4-f b7k h*P-f V#7U>-3--*;Ustf>»x7-;i/x;* 

10 ^;i/2. 3 9 g£f#fc„ 

IR v (Nujol) cm' 1 ; 1641, 1611, 1556, 1327, 1283, 1248, 1101, 1018 , 822, 
762. 

l H — NMR (CDC1 3 ) 6 (ppm) ; 1.09 (3H, t, J=7.1Hz), 3.77 (3H, s), 4.20 (2H, 
q, J=7.1Hz), 4.24 (2H, s), 5.19, 11.86 (1H, s, s), 6.5-7.4 (7H, m), 7.71, 
15 8.06 (1H, d, d, J=8.6, 8.6Hz). 

(3) (2) <Dit&<®}5 0 Omg£x*y-;H Omll:»U *tfT*3Rfls 
li^h'J^5 8mg*llPA, 2 0^im £ Zlz&Ulzx 3l$|g«#bfc* 
«JBETx^y-;i/*e*U IMMlOmUM, il§x^3 0mll:ta 
fcBLfco »»x^;i/Ji*«aft^ia*2 0mlT?i5fe^x afcAWNa^ iz «fcS)&, MET 

20 six^;i/*@^ ^e»nfcaas**7A^D^h^7-f-fc:t)»«u 4-t 

>;>-3-*;i/^>^x5 : -;i/x77 l ;i/4 9 Omg^Hfc, 

I R v (neat) cm- 1 ; 3800-3200, 1732, 1599, 1504, 1462, 1381, 1277, 752, 69 
2. 

25 'H — NMR (CDC1 3 ) 6 (ppm) ; 0.98 (3H, t, J=7,0Hz), 3.80 (3H, s), 3.9-4.2 
(2H, m), 4.2-4.7 (2H, m), 4.8-5.2 (2H, m), 6.6-7.0 (5H, m), 7.2-7.5 (2H, m), 
7.59 (1H, d, J=8.4Hz). 
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(4) 10%Pd-C (wet) 150mgM10mll:lIU (3)© 
<b-»4 9 0mg> ttttffltl. 0ml*DU%.. 4 O'C, 4kgf /cm 2 \ZT 6ttffi 

frmmahtzo Pd-c^au m&ymm^^ m^mamm^^m 

Lfco mm^)^2 Omltc-CttttJU W»xf-;i/ji4jaipfiW*10 0ml^ 
5 T-fiafa&JMzk 10 0ml -CiftitK ttMKNa,^ t «fc £ )^ MJET@»^;i,£g* t 

x~;u-l, 2, 3, 4-fh7tKD^fv + yiJ>-3-*;i/^ >ixf ;vxx 
x;i/2 0 5mg» 

'H-NMR (CDC1 3 ) d (ppm) ; 1.03 (3H, t, J=7.0Hz), 3.25 (2H, d, J=4.4Hz), 
10 3.79 (3H, s), 3.99 (2H, q, J=7.0Hz), 4.56 (2H, s), 4.76 (1H, t, J=4.4Hz), 
6.6-7.4 (8H, m). 

(5) (4) <D<t&®}2 0 5mg*mt*?l'>4mHz®m£it, -10°CW 
TCHJWbS-SJfcO. 12ml*iJQ*., ifiCt 1 . 5B3B8JR#Lfc 0 *#T8Wb 
^l/>2 OmlfcJilf 2M*fi»l OmlfciniU rl^lU:, &*b*f-l/> 

15 Jf £gS*nM«7j< 2 0ml ^V^ASfn^STK 20ml f«u ttMUNa,^ lc J; £ 

»u mmh&m 1 0 omg*#fe. 

'H-NMR (CDCI3) 6 (ppm) ; 1.05 (3H, t, J=7.1Hz), 3.23 (2H, d, J=4.1Hz), 
4.01 (2H, q, J=7.1Hz), 4.50 (2H, s), 4.75 (1H, t, J=4.1Hz), 5.01 (1H, br - 
20 s), 6.6-7.5 (8H, m). 

2- ( 5 - 2 - 7 i-;vt*U-y-^ - 4 -> x#y-;i/ ^^>^ 

^b^f-l/>2 0 0ml(c2- (5-^^;i/-2-7x-;i/^-^r-9-^-;i/-4- 
25 -Ol/) x*y-;i/2 0g£<fct5h Uxf;v7^ > 1 9. 2ml$:in^ O'CT-^* 
>^-;^DiJK9. 52ml*^T^ TOT- 1 5#H«#bfc 0 10%7 
x>^ 7 Jc2 0 0ml> figfafi^zkl 0 0ml> flSfP^ffi* 1 0 0 m 1 T'i5fc&> 
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^77-f-ct»«u 2 1 . 4 5g^to 

1 H — NMR (CDC1 3 ) (ppm) ; 2.53 (3H, s), 2.94 (3H, s), 2.94 (2H, t, J=7. 
0Hz), 4.52 (2H, t, J=7.0Hz), 7.30-7.50 (3H, m), 7.80-8.10 (2H, ■). 
5 #^0J 8 

2- [2- (4-fV7D^I/7x-;i/) - 5-A9-M^^J-)V-4-^( ;u] 

(1) 4-^f V7DtM>X7^ K2 0 . 8g§^x>7 0mll:l«U 
4-7Di7PW-^f;i/x7r^2 4. 2g^M, 1 4H#IBiia&Lfco 

10 ^«ft*5»U Bti^5OmUJ0i, 7jc5 0mls ISftftJfi* 5 0 m 1 £• 

3flfcU 2- [2- (4--f V7*olf;i/7x-;u) - 5 
-4*1 Itt^^xXf^B. 5 7 gfcfffco 
15 IR v (neat) cnf 1 ; 1744, 1643, 1614, .1582, 1556. 

'H-NMR (CDCI3) 6 (ppm) ; 1.26 (6H, d, J=6.8Hz), 2.34 (3H, s), 2.93 (1H, 
heptet, J=6.8Hz), 3.56 (2H, s), 3.71 (3H, s), 7.26, 7.90 (4H, ABq , J=8.3H 
z). 

(2) (DOib&toS. 5gSrh7tKD77>130mll:»iU 0°C 

20 t'j^')A7;K-r)A;wh'7^i<o. 9 s zftmmn u lust- 3 0 frmmw 

ilfco »«x^;i/Jf 1 0 0ml, fiS«^l*7 OmlTE&ifcitK (Na^ 

-^vrD^x-Tjl' (1:1) ©fi«*iW*x 33*U 2- [2- (4-4 V 
25 7Dt;i/7ix;i/) -5-^5 L ;w^;-;i'-4-'f;i/] x^y-;i/3. 25g 

IR v (neat) cm* 1 ; 3088, 1697, 1508. 
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'H-NMR (CDCI3) 6 (ppm) ; 1.26 (6H, d, J=7.0Hz), 2.28 (3H, s), 2.69 (2H, 
t, J=5.9Hz), 2.93 (1H, heptet, J=6.8Hz), 3.54 (1H, br-s), 3.91 (2H, t, J=5. 
9Hz), 7.22, 7.87 (4H, ABq, J=8.3Hz). 

(3) l|^^l/>3 0iiill: (2) ©M3. 2 2 g#£W HJx^VT* 
5 >2. 7 5mUMs 0°CT** * p >J K 1 . llmlft»TflU 
»2 0^i#Lfc. »fl^>3 0mim 10X *x>K*3 0m 
Is «aiD^ffi*3 0mlT?je»C^ tt« (Na,S0 4 ££«) *ETiSfl5*^U> 
&S*Lfco »fc;ftfc*glltt8ttfcn-^*tf>->f vrD^x-f;p (1 : 
1) <DMWl*to7Ls SM<bl^!J3. 6 3g£f#fc 0 

10 IR v (Nujol) cm' 1 ; 1643, 1614, 1582, 1556, 1506. 

l H — NMR (CDCI3) 6 (ppm) ; 1.27 (6H, d, J=6.8Hz), 2.34 (3H, s), 2.70-3.2 
0 (3H, m), 2.94 (3H, br-s), 4.51 (2H, t, J=6.6Hz), 7.28, 7.88 (4H, ABq, J=8. 
3Hz). 

mm 8 fci|S&TWT©<b^*-&Ji$Lfco 
15 #%0"J 9 

2- [2- (4-tert-^;i/7xr.;i/) - 5 -*7)\s**V s J—)V- 4 — f ;U] 
IR v (Nujol) cm' 1 ; 1643, 1497. 

'H — NMR (CDCI3) 6 (ppm) ; 1.34 (9H, s), 2.34 (3H, s), 2.93 (3H, s), 
20 2.93 (2H, t, J=6.0Hz), 4.51 (2H, t, J=6.0Hz), 7,44, 7.88 (4fl, ABq, J=8.6Hz). 

mm 1 0 

2- [ 5 2 - (4-h'J7Mn^Wxx;i/) 4 - 

IR v (Nujol) cm" 1 ; 1620. 
25 'H-NMR (CDCI3) 6 (ppm) ; 2.38 (3H, s), 2.96 (2H, t, J=6.5Hz), 2.96 (3H, 
s), 4.53 (2H, t, J=6.5Hz), 7.68, 8.08 (4H, ABq, J=8.3Hz). 

mm 1 1 

5 3 
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2- [2- (4-7;wd7x-;i/) -5-p<^;i/7|-^y-;i/-4--f;i/] x* 

,**>x;i/*>&xx^;i/ 
IR v (Nujol) cm" 1 ; 1636, 1603, 1560, 1499. 

'H-NMR (CDC1 3 ) 6 (ppm) ; 2.33 (3H, s), 2.92 (2H, t, J=6.6Hz), 2.94 (3H, 
5 s), 3.85 (3H, s), 4.51 (2H, t, J=6.6Hz), 6.94, 7.89 (4H, ABq, J=8.7Hz). 

mm 1 2 

2- [2- (4-^h^>7i-;i/) -5-*?)]/**W-)\s-4-'()l'] x* 

**>x;i/3fc>&x;*^;i/ 
IR v (Nujol) cm" 1 ; 1643, 1611, 1587. 
10 l H — NMR (CDCI3) 6 (ppm) ; 2.33 (3H, s), 2.92 (2H, t, J=6.6Hz), 2.94 (3H, 
s), 3.85 (3H, s), 4.51 (2H, t, J=6.6Hz), 6.94, 7.89 (4H, ABq, J=8.7Hz). 

mm 1 3 

2- [5 -p<5 L ;i/- 2 - (p-hu^) wy-;v-4-^;i/] x^y-;b * 

15 IR v (Nujol) cm" 1 ; 1634, 1616, 1582, 1556, 1501. 

'H-NMR (CDC1 3 ) 6 (ppm) ; 2.34 (3H, s), 2.39 (3H, s), 2.93 (2H, t, J=6. 
6Hz), 2.94 (3H, s), 4.52 (2H, t, J=6.6Hz), 7.23, 7.85 (4H, ABq, J=8.1Hz). 

mm 1 4 

2- [2- (4-?DD7i_^) - 5 -*3-)l<**W-}l- 4 ->f z-Z J 

20 -)]/ ^^>7;i/*>Hxxt;1' 

IR v (Nujol) cm 1 ; 3400, 3090, 3034, 1643, 1605, 1582, 1551. 

l H — NMR (CDC1 3 ) 6 (ppm) ; 2.35 (3H, s), 2.94 (2H, t, J=6.5 Hz), 2.96 (3 

H, s), 4.51 (2H, t, J=6.5 Hz), 7.40, 7.90 (4H, ABq, J=8.6Hz). 

mm 1 5 

25 2 - [2- (3, A-V^Y^ri/y^-)]/) - 5 - 4 -J 

x#y-;i/ ,*#>*;i/*>®x;^;u 
IR v (Nujol) cm' 1 ; 1645, 1609, 1589, 1564, 1510. 
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'H-NMR (CDC1 3 ) 6 (ppm) ; 2.35 (3H, s), 2.93 (2H, t, J=6.6Hz), 2.95 (3H, 
s), 3.92, 3.96 (6H, s, s), 4.52 (2H, t, J=6.6Hz), 6.91 (1H, d, J=7.9Hz), 7. 
45-7.70 (2H, m). 
mm 1 6 

5 2- [2- (3, 4-^fl/>mi'7i^) -5-*3-)l>**VJ-fr-4 
IR v (Nujol) cm 1 ; 1637, 1608, 1566, 1560, 1504. 

'H-NMR (CDC1 3 ) 6 (ppm) ; 2.33 (3H, s), 2.92 (2H, t, J=6.7Hz), 2.95 (3H, 
s), 4.51 (2H, t, J=6.7Hz), 6.01 (2H, s), 6.85 (1H, d, J=8.1Hz), 7.35-7.65 
10 (2H, m). 

mm 1 7 

2- [5-^;i/-2- (o-h'J^) 4--r;i/] x*y-;i/ ^ 

I R v (neat) cm" 1 ; 1645, 1607, 1580, 1549. 
15 'H-NMR (CDC1 3 ) 6 (ppm) ; 2.35 (3H, s), 2.65 (3H, s), 2.94 (3H, br), 2. 
95 (2H, t, J=6.6Hz), 4.53 (2H, q, J=6.6Hz), 7.15-7.45 (3H, m), 7.80-8.05 (1 
H, m). 

mm 1 8 

2- [2- (4-^>*;M-*$/:7x-;i/) - 5 4 ->f 

20 x#y— ;i/ p<*>;ui/*>&x;wi, 

I R v (Nujol) cm" 1 ; 1643, 1614, 1587, 1500. 

'H-NMR (CDC1 3 ) 6 (ppm) ; 2.31 (3H, s), 2.91 (3H, s), 2.92 (2H, t, J=6. 
7Hz), 4.49 (2H, J=6.7Hz), 5.08 (2H, s), 7.38 (5H, br-s), 6.99, 7.88 (1H, AB 
q, J=8.6Hz). 

25 mm 1 9 

2- [2- (2, 4-^^^7i^) -5-*?)i**vj-)i-4-<<( m 

5 5 
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I R v (neat) cm' 1 ; 3018, 2924, 2862, 1645, 1616, 1576, 1553, 1493. 
l H — NMR (CDC1 3 ) 6 (ppm) ; 2.34 (6H, s), 2.60 (3H, s), 2.94 (3H, s), 2.9 
4 (2H, t, J=6.6Hz), 4.53 (2H, J=6.6Hz), 6.95-7.20 (2H, m), 7.79 (1H, d, J=8. 
4Hz). 
5 ##09 2 0 

2- [5-^;u-2- (4-- hD7x-;i/) **^J-)i- 4-J )i] x*y 
IR v (Nujol) cm" 1 ; 1638, 1601, 1553, 1522. 

'H — NMR (CDCI3) 6 (ppm) ; 2.40 (3H, s), 2.98 (3H, s), 2.98 (2H, t, J=6. 
10 4Hz), 4.53 (2H, t, J=6.4Hz), 8.11, 8.30 (4H, ABq, J=9.0Hz). 

mm 2 1 

2- [2- (4-^/^7^71^) - 5-^;i/**i^/-;i/-4--r 
###J 2 2 

15 2- [5-^;u-2- (2,4, 6-F'J^Wi-;i/) 4 - 

IR v (neat) cm 1 ; 1645, 1609, 1589, 1564, 1510. 

'H — NMR (CDCI3) 6 (ppm) ; 2.20 (6H, s), 2.30, 2.33 (6H, s, s), 2.96 (2H, 
t, J=6.6Hz), 2.96 (3H, s), 4.52 (2H, t, J=6.6Hz), 6.90 (2H, s). 
20 fflm 1 
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6, 8, 16. 26s 2 lOit^m) ^5%77t^Aig|j(l:!81jSU 

4BHC*)feD«K{b^«l|^t:JiBiliP«!-^Ufc (1 Omg/kg/day) „ *f 
!lit:l± 5 %77 1 73 A«iPS4lfe. ^«#2 4 ttm&fc?IM6*Tfc: 
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1 . -ma, ( i ' ) 

5 R 2 {±— CO — C (R 4 ) =C (R 4 ) — R 5 (iW> R 4 fcfczK^JiB 1 $.rz&C„T)V*)\, 
T) % -CO-C = C-R 6 (5£«K R , ttC«7 , ;U*;i/4^"r) > -CO-CO-R 

7 R 7 (±c 1 . 8 T;i/^;i/$fe(±c l . 8 T;m^>'^^t-) . -N (R 8 ) -co- 
R 9 (5£4\ R 8 {±*^^*fc{±c w T;i/^;v*^U R 9 (iC 1:8 T;i/^;K c,. 8 t 

R 20 {±g^^tiTV^*> £ kV>7x-;i/^^U nli 1 - 4 CDg&£*Vf] T*3l£*l 

2. HRsUD 




15 

[5£tK R l {i**l^tfcliC Ht 7;i/*;i/*^u 

R 2 f±-CO-C (R 4 ) =C (R 4 ) -R s R 4 i±7K^H^ ^fcJ±C 1M T;i/^;i/ 

R 5 J±C 4 . 8 ^*;k C 2 . 8 t;1/>t-;k 7y-;i/*fcl±3r§iJs«fR3B** 

<T) > -CO-C = C-R 6 (Sff, RNiC^^l/^l/ft^f) ^ -CO-CO-R 

20 7 R 7 t±c 1 . 8 T;i/^;u^fettC,. 8 T;i/n^^?&^-r) , -n (r 8 ) -co- 
R 9 (5$sK R 8 (i7jc^M^^fe{±C M y;b^;i/^^U R 9 ti C M ?)\,*)V S C^T 
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4. HRS (I) *K R 2 #-CO-C (R 4 ) =C (R 4 ) — R 5 R 4 «m 

5. (I) R 2 A 5 — CO-C = C — R 6 (5S#U R'ttCrt?^^ 

6. HHs£ (I) 4\ R 2 #-CO-C (R 4 ) =C (R 4 ) — R 5 (5£4\ R 4 &7jcffi 

15 jg^pfc^u R 5 (±c 4 . 8 T;i/^;i/tfe(±c 2 . 8 7;^^;i/%^-r) Tffta»*©«BB4 

7. -ngss (i) ©n### N i»0(i)-(i2)©VN-rn^T*sis*©i6H2«att 

(1) 2- (2, 4-A^^xy^f;v) -7- [2- (5-^f;i/-2-7i-^ 
20 t^;-;i/-4->f;i/) xh**>] - 1, 2, 3, 4-r h5t Kn^f V^^'J 

>- (3S) -*;M?>gL 

(2) 2- (2-^7°^^-r;i/) -7- [2- (5-7<^;i/-2-7jL-;i/^i7-7 
— 4 — f ;b) xh^f^] -1, 2, 3, 4-v 1 h7h Fd-T WJ >- (3 
S) 

25 (3) 7- [2- ( 5 2 - 7 xx;^^^-;i/- 4 - ^f;i/) xh*S/] 

-2- (2, 4-t^^^xy>f;i/) -1, 2, 3, 4-r h7t KD^fV^U 
>- (3S) 
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(4) 2- (2-^*W-f;i/) -7- [2- {5-*?))/-2-7 jl-)],*WJ 
-)l-A—()l) xh**>] -1, 2, 3, 4-^h5?b h'P^V^y U>- (3 
S) 

(5) 2-^>±^-<;i/-7- [2- (5-^f;i/-2-7i-;i/WV-;v-4 

5 -> T;i/) xh=^>] -1, 2, 3, 4-rh7hh*D^V^;'J>- (3S) 

(6) 7- [2- (5 -*?-fr-2 -7 *-)l**W—)\<- 4 - J Jl) xh=^>] 
-2- (2-^V-^U;i/) -1, 2, 3, 4-rh7bh*P^V^>J>- 

(3 s) 

10 (7) 2-xh#i/^-^r^'j;U-7- [2- (5-^f;b-2-7i-M^- 

;l/ _4_^ ;1/) oih^>>] - i, 2, 3, 4-^h^t hd>t •;>- (3 
s) -#;i/#>^ 

(8) 7- [2- ( 5 - ^ f 2 - 7 1 - 4 - ^ f )l) ^h**>] 
-2- (2-**5V>Ol/) -1, 2, 3, 4-rh7t KD>f V*y'J>- (3 

15 S) 

(9) 2-^w-r;i/7^y-7 - [2- (5-^^v-2-7x^tW-;v 

-4-f xl«^] -1, 2, 3, 4-rh7t KD-fV^y U>- (3S) 

(10) 2- (2, 2-i?*m7UV*-)l7KS) -7- [2- (5-PWI/-2 
20 -7i-;i/tW-;i/-4-'f;i') xh^p^] -1, 2, 3, 4— rb^tKo 

^V=JM'J>- (3S) -£;i/*>^ 

(11) 2-tert-^h^i/*;i/^;i/T^y-7- [2- (5-^f^-2-7x- 

;i/^W-;i/-4--r;i/) xh^>] - 1, 2, 3, 4-rh7tFD>fv^ 
U>- (3S) 

25 (12) 7- [2- (5-^f-;b-2-7x^;i/^-b-y-;i/-4— r;i/) iK>>] 
-2-7i^- 1 , 2,3, 4-f h7th'0-fV^;'J>- (3RS) 
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8 . m#<D<&m2 - 7o^tfi^izmm<ommMm^mm^it\t^omm±m 

9. ttffiitofigftjx #MHfmm -f>xu>sa/fetti»<i»j, Mg^f&m mm 
m-smmtemm. mmm^±&mm, timwmitmi mmm.ni fa&mu p 

10. -|ft5£ (I' ) ^©(13)-(29)©V^-rti^T*)^M^O«5H 

10 (13) 7- {2- [2- (4-tert-7»l/7x-;i/) -5-^WW-;i/- 
4-^f/l/]ih^>} - 2- (2, 4 — ^1^x7 >f;i/) -1, 2, 3, 4 
h^fc h*D>f V^U>~ (3S) ->b;i/tf>^ 

(14) 2- (2, -7 - {2- [5-^;b-2- (4-h 
iJ7Mp^^7i^) **1?-7-;i/-4--<f;i/] ^ h*^} - l , 2, 3, 

15 4-fh7tKD^fv^iJ>- (3S) 

(15) 7- {2- [2- (4-7M07irj|/) -5-*?-)l**yj-)l-4:- 
>f;iz] xh^>} -2 - (2, 4-^-9-^x.y^;u) - 1 , 2, 3, 4 -rh7 
tKP-fV^'JV- (3S) -ft;i/#>^ 

(16) 2- (2, 4-Adp^x;^jl/) - 7- {2- [2- (4-^ h^>7x- 

20 -5-^f-;^=^-9-V-;i/-4->f;i/] x,h*>» - 1 , 2, 3, 4-^h^ 
tKD^y^y>- (3S) -£;i/#>^ N 

(17) 2- (2, 4-^Wxy>f;i/) -7- {2- [ 5 2 - (p-h 
U;i/) tW-;i/-4H;i/]xh^>} -1, 2, 3, 4-^h^tHD^V 

*j v>- (3 s) 

25 (18) 7- {2- [2- (4-7DP7xr.;W -5-^f;W^-/H4H 
x.|^>} - 2- (2, 4-^Wxy^/l/) -1, 2, 3, 4-xh^fc 
h'P-fV3Vj>- (3S) -#;i>*>^ 
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(19) 7 - {2- [2- (3, b*^7 3L-)l) 

-4--f;U] :nh^>} - 2- (2, A-^*Wx-J -Y Jl) -1, 2, 3, 4- 
5 1 h^b Kn-f U >— (3S) -#;i/*>^ 

(20) 7- {2- [2- (3, 4-^fl/>^>7ir;i/) - 5 

5 y-;P-4— f;i/] x|>**» -2- (2, 4-^^x^;i/) -1, 2, 3, 
4-rh7th , D'fV^'r/- (3S) 

(21) 2- (2, 4-^Wiy''f;i/) -7- {2- [2- (4-hpD^7i 

-5-^^;u^-^r+>-^-;i/-4--r;i/] oih^s/} - 1, 2, 3, 4-^h 
7hHP^fv^'j>- (3S) 

10 (22) 2- (2, 4-^#^x^-f^) -7- {2- [5-/^;b-2- (o-h 
U;i0 **VJ-fr- 4-4)1] -1, 2, 3, 4-fh7kHo^fV 

*>"j>- (3S) 

(23) 7- {2- [2- (4-^*;m^7i=^) - S - 

-4->f;i/] iKW - 2- (-2, 4-^Wiy^f;i/) -l, 2, 3, 4- 

15 rh7tHD>fV^'J>- (3S) -AM>i, 

(24) 2- (2, 4-AWiy-f^) -7- {2- [2- (4-^fV7D^l/7 

-5-^;k**1^-;i/-4->f xh*^} -1, 2, 3, 4-^ 
F5t •;>- (3S) 

(25) 7- {2- [2- (2, 4-W^7i^l/) - 5 -M-frttW—to- 
20 4— f;U] xh^>} - 2- (2, 4-^^;^*) - 1 , 2, 3, 4 -x 

h5b Kn-f y^yi;>- (3S) -*;i/#>®, 

(26) 2- (2, 4-A^i;xy^l/) -7- {2- [5-^^-2- (4-- 
Fd7j^) WHl/-4-^l/]xh^>}-l, 2, 3, 4-^h^t 
\tu>(y*s»>- (3S) 

25 (27) 7 - {2- [2- (4-7^7i-;i/) - 5 4 ->f 

i^>>} -2- (2, 4-A^i;i>'>f;i/) - 1 , 2, 3, 4-^h^h 
KP-fy*y>j>- (3S) 
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(28) 7- {2- [2- (4-^WU7ir;v) - 5 -*?-M*W-JV 
-4->r;H xh=^» - 2- (2, -1, 2, 3, 4- 
^h^h *U4V*J U>- (3S) -*;^>^ N 

(29) 2- (2, 4-^W^xy^;i/) -7- {2- [5-^^;i/-2- (2, 4, 
6-h'J^Wi-;i/) tW-;H4-^f;i/] xh^i/} -1, 2, 3, 4 
-rh7t h*D>f V^y'J>- (3S) -#;i/#>& 0 
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